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WATER QUALITY OF THE TIDAL POTOMAC RIVER AND ESTUARY 
Hydrologic Data Report, 1980 Water Year

by 
Stephen F. Blanchard, Richard H. Coupe, Jr.

and 
Joan C. Woodward

ABSTRACT

This report contains data on the physical and chemical properties measured 
in the Tidal Potomac River and Estuary during the 1980 Water Year. Data 
were collected routinely at five stations, and periodically at 17 stations 
including three stations near the mouth of the Potomac River in Chesapeake 
Bay. Each of the five stations represent a cross section through which 
the transport of selected dissolved and suspended materials can be computed, 
The remaining stations represent locations at which data were collected 
for special synoptic studies such as salt water migration, and dissolved 
oxygen dynamics. Routinely, samples were analyzed for silica, nitrogen, 
phosphorus, chlorophyll-a, pheophytin, and suspended sediment. Additional 
samples were analyzed for organic carbon, calcium, manganese, magnesium, 
sodium, alkalinity, sulfate, iron, potassium, chloride, fluoride, seston, 
algal growth potential, adenosine triphosphate, nitrifying bacteria and 
dissolved-solids residue. In addition, solar radiation measurements and 
in-situ measurements of dissolved oxygen, specific conductance, pH, tempera 
ture, and Secchi disk transparency are reported.





INTRODUCTION

The U.S. Geological Survey (Survey) Is making an Interdisciplinary study of 
the tidal Potomac River and Estuary. This study, for the first time, blends 
Survey research with river-quality assessment (ROA) In the study of an estua- 
rlne environment. The overall goal Is to understand the major aspects of 
hydrodynamlc, chemical, and biological processes and their Interaction In a 
tidal rlver-estuarlne system.

The Potomac Estuary Study (PES) began In 1977, with the first field efforts 
during August of that year (Smith and Herndon, 1979), and during January, 
April, and August 1978 (Smith and Herndon, 1980a, 1980b, 1980c). One of 
the results of that field work and other research (Glenn, 1978) was the 
selection of five major stations through which the transport of dissolved 
and suspended materials would be examined In detail. This report makes 
available data collected during the 1980 water year at those five stations, 
at 14 intervening stations, and at three stations near the mouth of the 
Potomac River in the Chesapeake Bay. This is the second In a series of 
three hydrologic data reports; one for each of three water years 1979 
(Blanchard and Hahl, 1981), 1980 and 1981.

Dissolved and suspended material transported through the tidal Potomac 
River and Estuary passes through three distinctly different hydrodynamic 
zones (fig. 1). The tidal river zone contains fresh water and is strongly 
Influenced by river flow but usually experiences tides and their associated 
cyclical reversals of flow. The transition zone contains fresh and saline 
waters and is Influenced by riverine and tidal flows. The estuarine zone 
contains saline water and is strongly Influenced by tidal flow. The sampling 
stations (figs. 2, 3, and 4) are located to document movement of selected 
dissolved and suspended materials through each major zone and to provide 
data for several research studies and the RQA.

Sampling stations are listed below and their respective hydrodynamlc zone 
indicated. River distances, in kilometers, are measured from the center 
of a line (shown on fig 4.) drawn between Smith Point and Point Lookout at 
the mouth of the river. Data on dissolved and suspended material in water 
passing each sampling station during the 1980 water year are shown In Ap 
pendix D. These data are listed In downstream order starting with the 
Potomac River at Chain Bridge. Appropriate conversion factors are list 
ed in Appendix C.

Major stations

Station number Station name River distance Date activated Zone
(kilometer)

01646580 Potomac River at 187.2 December, 1977 Riverine -
Chain Bridge at tidal river
Washington, D.C. boundary

01652590 Potomac River at 168.0 October, 1978 Tidal river 
Alexandria, Va.
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Figure 1. Tidal Potomac River and Estuary
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Figure 2. Tidal river zone showing major sampling 
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Figure 3. Transition zone showing major sampling stations (wide
lines) and intervening sampling stations (narrow lines)
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Maj or st at ions (cont'd) 

Station number Station name River distance Date activated 
(kilometer)

01658710

01660800

01661475

Potomac River at 125.6 
Quantico, Va.

Potomac River near 80.4 
Morgantown, Md.

Potomac River at 29.8 
Piney Point, Md.

October, 1978

February, 1979

July, 1979

Zone

Tidal river
transition
boundary

Transition  
estuarine
boundary

Estuarine

Station number

385315077031800

385223077022400

385039077012600

Intervening stations 

Station name

Potomac River at 
Memorial Bridge, 
Washington, D.C.

Potomac River at 
14th Street Bridge, 
Washington, D.C.

Potomac River at 
Giesboro Point, 
Washington, D.C.

River distance 
(kilometer)

179.5

177.3

173.7

Zone

Tidal river

Tidal river

Tidal river

384852077020500

384852077014000

384605077015800

384318077020300

Potomac River at 
Marbury Point, 
Washington, D.C.

Blue Plains Sewage 
Treatment Plant, 
Washington, D.C.

Potomac River at 
Rosier Bluff, Md.

Potomac River at 
Hatton Point, Md.

170.4 Tidal river

165.6

160.0

Tidal river

Tidal river
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Intervening stations (cont'd)

Station number

384136077054600

383818077072800

01655480

382640077159900

382124077122700

382233077102000

381516076503000

380212076195000

Station name

Potomac River at 
Marshall Hall, Md.

Potomac River at 
Hallowing Point, Va.

Potomac River at 
Indian Head, Md.

Potomac River at 
Douglas Point, Md.

Potomac River at 
Maryland Point, Md.

Potomac River at 
Stuart Wharf, Va.

Potomac River at 
Cobb Island, Md.

Potomac River at 
Pt. Lookout, Md.

River distance 
(kilometer)

151.0

144.0

138.9

116.7

103.5

98.9

60.0

6.5

Zone

Tidal river

Tidal river

Tidal river

Transition

Transition

Transition

Estuarine

Potomac-Chesapeake 
boundary

Station number 

380200076153000

Chesapeake Bay stations 

Station name

Chesapeake Bay near Potomac 
River off Pt. Lookout, Md.

Lat.Long. 380200 0761530

380200076124100

375248076094200

Chesapeake Bay near Potomac 
River off Pt. Lookout, Md. 
Trench

Chesapeake Bay near Potomac 
River off Smith Pt., Va.

Lat.Long. 380200 0761241

Lat.Long. 375248 0760942

Samples were collected about twice each week at each of the five major sta 
tions. Samples were collected for sets of predicted tidal conditions such 
as (1) during periods of maximum flood velocity and the following high slack 
water and (2) during periods of the maximum ebb velocity and the following 
low slack water. At times, a third sample taken during the maximum flood 
velocity or ebb velocity was added to the sampling sequence. Thus, the twice
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weekly sampling resulted in four to six samples each week at each major 
station. During periods of greatly increased river discharge the tidal se 
quence of sampling was discontinued in favor of sampling several times a day 
for each day the flow was increased. Predicted tidal currents and tidal 
stages for specific sampling times may be obtained from the National Ocean 
Survey's Tidal Current Tables (1978a, 1979a) and Tide Tables (1978b, 1979b). 
Relevant parts of these tables are reproduced in Appendix B. These predicted 
values do not always agree with actual conditions. Tidal stages were measured 
at Survey installations located on the Potomac River at :

Station number Station name Date activated

01647600 Potomac River at Wisconsin Ave., April, 1935
Washington, D.C.

01652590 Potomac River at Alexandria, Va. February, 1979

01655480 Potomac River at Indian Head, Md. January, 1979

01658710 Potomac River at Quantico, Va. April, 1979

01660800 Potomac River at Morgantown, Md. January, 1979

01661475 Potomac River at Piney Point, Md. August, 1979

01661590 Potomac River at Pt. Lookout, Md. January, 1979

Data can be obtained for these stations through the PES Hydrodynamics Group 
(Oral commun., R. W. Schaffranek, U.S. Geol. Survey National Center MS 430, 
Reston, VA., 22092 July, 1981).

In addition to the samples collected on a regular basis, a few sets of samples 
were collected at the major stations to compare point, depth-integrated and 
composite samples. At intervening stations, the nature and frequency of 
sampling was determined by the demands of various research efforts.

To suppliment the sampling program outlined above, three water-quality monitors 
and two pyranometers were in operation. The water-quality monitors were 
operated at Potomac River at Chain Bridge at Washington, D.C., Potomac River 
at Indian Head, Md., and Potomac River at Piney Point, Md. These monitors 
provide continuous records of dissolved oxygen, specific conductance, pH, 
and temperature at one point in the cross section. Data from these monitors 
are reported in the annual report series Water Resources Data for Maryland 
and Delaware (U.S. Geological Survey, 1981). The pyranometers were operated 
at Potomac River at Alexandria, Va., and Potomac River at Indian Head, Md. 
Eppleyl/ pryanometers (Model PSP) were mounted on roof tops free from sur 
rounding obstacles. The millivolt signal was continuously recorded on 
Instrument Corporation of America strip chart recorders. The pyrano 
meters were cleaned monthly and the recorders were zeroed and calibrated 
at the same time. The daily insolation values were obtained by integrating 
the area under the trace of the millivolt output signal from the pyranometer. 
Data from these pyranometers are reported in Appendix D.

£/ The mention of brand names in this report is for identification purposes 
and does not constitute endorsement by the U.S. Geological Survey.
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A water-quality sample for both dissolved and suspended material analysis 
must represent all the water and material passing through a cross section 
at the time of sampling. Such a sample is obtained by considering the 
effect velocities have on the suspended material at the sampling site and 
by designing the sampling scheme to account for the distribution of suspended 
material with depth and from bank to bank. Tidal rivers and estuaries 
present special problems in terms of obtaining representative samples. 
Tidally driven flow reversals create continually changing velocity profiles 
and may create stratification and opposing velocities, thereby compounding 
the problems of sample collection and complicating the computation of 
transported dissolved and suspended material. Superimposed on the semi 
diurnal tide of the Potomac River are changes in riverine flow and in 
oceanic tides. The result of these changes is that longitudinal mixing is 
not complete. Thus, sampling needs to be both instantaneous, from bank to 
bank and top to bottom, and repetitive to integrate the effects of the 
various pulses. To satisfy these requirements and to obtain spatially and 
temporally representative samples, two approaches were taken. (1) Samples 
were collected as quickly as possible from one to five verticals in the 
cross sections. The samples from each vertical were composited and kept 
mixed while aliquots were withdrawn for various types of analyses. (2) 
Pairs of samples were collected during each sampling trip with each sample 
of a pair representing a different predicted tidal condition.

Sampling at major stations.- Each zone of the tidal Potomac River presents 
different conditions that must be considered if a representative sample is to 
be obtained. The point of fresh water inflow for the Tidal Potomac River and 
Estuary is at Chain Bridge. The main channel at this cross section is a 
narrow canyon 49 meters (m) wide; this constriction insures thorough mixing. 
During flooding, samplers cannot be submerged more than 3 m because water 
velocities are about 4.5 meters per second (m/s). Therefore, samples were 
collected from the intake line of the water-quality monitor. The intake 
was located 0.7 ra below the low water stage and about 2.5 m from the 
right bank. When the monitor was not operating a mid-channel surface sample 
was obtained. For the Potomac River at Alexandria, two channels exist and 
water is fresh and well mixed in each channel. However, the effluent from 
the Blue Plains sewage treatment plant does not influence the water quality 
in each channel equally. Therefore, separate depth-integrated samples were 
taken from each channel. At Quantico, the boundary between tidal river 
and transition zones, one channel exists and samples that represent the 
entire cross section were collected from this channel. For the periods 
when dissolved solids concentration was less than 2.0 parts per thousand 
(0/00) and no stat ification existed, depth-integrated samples were collected; 
for periods when the dissolved solids concentration was greater than 2.0 
parts per thousand, separate top and bottom samples were obtained. In the 
lower end of the transition zone and in the estuarine zone, specific conduct 
ance gradients exist in the water column. In order to obtain representative 
samples with these gradients in existance, separate top and bottom water 
column samples were collected. For the Potomac River at Morgantown, Md. 
samples were either composites of water collected at three locations in 
the cross section 1 m below the surface and a separate composite of water
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collected at two locations in the cross section 1 m above the bottom or 
as separate point samples taken from the water column in the main channel.

In the estuarine part of the tidal Potomac, at Piney Point, top and bottom 
point samples were collected from specific sampling locations in the cross 
section.

Sampling at intervening stations.-Samples obtained at the intervening stations 
were collected in the same manner as those obtained at the adjacent major 
st at ions.

Samp1ing equipment.-Equipment for estuarine water quality sampling must be 
designed to handle unsteady and non-homogeneous flow conditions, these flow 
conditions require the use of several different types of samplers. The se 
lection of samplers for a particular station was based on the flow character 
istics of that station. The following paragraphs describe the samplers that 
were used.

The Niskin sampler (fig. 5) is an open cylinder having spring loaded stoppers 
at each end. The open sampler is lowered to the desired sampling depth; 
the stoppers are triggered and the captured water is then brought into the 
boat and distributed into the sample containers. These are point samplers, 
that are designed for use in still waters but may be used in flowing water 
if the sampling vessel is drifting with the current. In its usual vertical 
configuration the length of the cylinder causes the sample to be represent 
ative of a 0.8-m depth interval. These samplers can also be oriented to 
sample horizontally; thus, restricting the sampled depth interval to the 
diameter of the cylinder (0.08m).

The open bottle with a vent tube (fig. 5) was used to collect depth-integrated 
samples. This sampler consists of a weighted 4-1 neoprene bottle that is 
capped. The cap has an 8-mm diameter hole in it and the bottle has a hole in 
its shoulder. The hole in the shoulder of the bottle is fitted with a 4-mm 
diameter tube that extends about 15-cm above the bottle cap. This arrangement 
allows air to escape from the vent tube and water to flow smoothly into the 
bottle through the hole in the cap. This sampler may be used as long as 
water velocities do not exceed about 0.3 m/s and may be used in flowing water 
if the sampling vessel is drifting with the current.

The pumping sampler (fig. 6) consists of an intake hose, a shipboard pump and 
a discharge hose. The discharge from the pump is first routed into a manifold, 
which contains sensors that measure pH, dissolved oxygen, specific conductance, 
and temperature and then through a tube from which samples may be collected. The 
pumping sampler is a point sampler and provides the opportunity to instantan 
eously evaluate changes in water quality with depth in order to determine the 
need to obtain additional samples. This sampler can be used to sample flowing 
or still waters. The only limitations are that an unshaded hose can influence 
water temperatures and dissolved oxygen values can be influenced if hose 
connections are allowed to leak air.

Samplers were designated for use at particular stations based on the dissolved 
solids content of the water column and on the vessel from which sampling was 
conducted.
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Figure 5.  Niskin and open bottle samplers 
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In-situ measurements.- A Secchi disk was used to obtain water transparency 
measurements and a Hydrolab Digital 4041 (fig. 6) water-quality measure 
ment system was used to measure specific conductance, pH, temperature, and 
dissolved oxygen. The water-quality measurement system was calibrated both 
before and after use and was checked periodically against laboratory standards. 
The Hydrolab measurements were made at points from which water samples were 
collected and at several other intermediate points in the water column. In- 
situ measurements were also made at sites along the transport station cross 
sections other than those from which water-quality samples were collected.

A summary of the types of samplers used is as follows:

Tidal river zone :

Transition zone: 
(including Potomac 
River at Quantico)

Estuarine zone:

Open bottle with vent tube

For dissolved solids < 2.0 (0/00), open bottle
with vent tube
For dissolved solids > 2.0 (0/00), Niskin bottle

Niskin bottle

METHOD OF SAMPLE ANALYSIS

Filtration of samples.- Dissolved material is defined as substances in a water 
sample that will pass through a 0.45 micron (y ) filter. All samples analyzed 
for dissolved constituents were collected after 500 ml of sample were passed 
through a 142mm diameter, 0.45y Millipore type HA filter, using a peri 
staltic pump. Chlorophyll samples were filtered using a hand vacuum pump to 
draw water through a Whatman 42.5 mm diameter, glass fiber filter. The 
vacuum was kept less than 12.5 cm of mercury. Dissolved organic carbon sam 
ples were driven through a glass fiber filter. The glass fiber filters for 
organic carbon were baked at 450°C for four hours to reduce blanks.

Sample analyses.- Concentrations of silica, nitrogen, phosphorus, organic 
carbon, calcium, magnesium, manganese, sodium, alkalinity, sulfate, iron, 
potassium, fluoride, seston, algal growth potential, dissolved-solids residue 
and chloride reported herein were determined at the Atlanta Central Laboratory 
of the U. S. Geological Survey (USGS) by standard USGS procedures (Skougstad 
and others, 1979, and American Public Health Association and others, 1975). 
During the first week of the 1980 water year, all chlorophyll-a and pheophytin 
analyses were based on the spectrophotometric, acetone extraction method of 
Strickland and Parsons (1972). The remainder of the chlorophyll-a and pheo 
phytin analyses were based on the fluorometric, acetone extraction method 
of Strickland and Parsons (1972). Both the spectrophotometric and fluoro 
metric methods were altered by two modifications described by Holm-Hansen 
and Riemann (1978). (1) The use of magnesium carbonate during filtration 
was deleted and (2) HCL was added to bring the sample to a concentration 
of 3 x 10~3 M in the acidification step. Chlorophyll readings are reported 
as uncorrected chlorophyll-a, chlorophyll-a corrected for pheophytin, and 
pheophytin.
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Figure 6.  Pumping Sampler and Hydrolab
Digital 4041 water-quality 

  measurement system
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Adenosine triphosphate (ATP) samples were taken as aliquots from the nutrient 
samples. One milliliter samples were extracted according to the procedures 
described by Stephens and Shultz (1981) and analyzed according to the procedures 
outlined by Shultz and Stephens (1980).

Numbers of Nitrosomonas sp. and Nitrobacter sp. were determined on aliquots of 
water taken from the nutrient samples. The enumerations were based on the most 
probable number (MPN) method and procedures described by Greeson and others (1977).

Sediment sample aliquots were taken from the nutrient samples. Sediment concen 
trations were determined at the Harrisburg, Pa. sediment laboratory of 
the U.S. Geological Survey by standard USGS methods (Guy, 1962).

A summary of sample preservation procedures is presented in table 1. The samples 
that were shipped to the Atlanta Central Laboratory generally arrived there with 
in 48 hours of the time of sample collection.

- 15 -



Table ! - Methods of sample preservation

Container type 

Plastic bottle

Plastic bottle

Plastic bottle

Glass bottle

Glass bottle 

Glass vial

Plastic bag

Preservat ive

Chilled to 4°C 
and kept dark

Mercuric chloride

Acidified with HN03 
and chilled to 4°C

Chilled to 4°C 
and kept dark

None

Submersed in 90% 
acetone, chilled, and 
kept dark

Chilled to 4°C 
and kept dark

Constituent

Nitrogen species
Phosphorus species
Silica
Sulfate
Fluoride
Chloride
Alkalinity
Solids residue
Algal growth potential

Seston ash weight 
Seston total

Sodium
Iron
Calcium
Magnesium
Manganese
Potassium

Total organic carbon 
Dissolved organic carbon

Suspended sediment

Chlorophyll-a 
Pheophyt in

Adenosine triphosphate 
Nitrifying bacteria
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APPENDIX A 

Aids for Using the Data

Time.- From October 28, 1979, at 0200 hours through April 27, 1980, at 0200 
hours, the times are Eastern Standard Time. For all other periods during 
the 1980 water year times are Eastern Daylight Savings Time.

Sampling depth.- The sampling depths were measured by markings on a cable or 
from a dial on a calibrated reel-cable system. Sampling depths are reported 
to the nearest 0.1 ft and Secchi disk depth to the nearest inch. Samples 
that appear in the data tables without depths are depth-integrated samples 
except those from Chain Bridge where samples are always from the surface or 
from the fixed intake line of the water-quality monitor. Bottom composite 
samples at Potomac River at Stuart Wharf, Va. and Potomac River near Morgan- 
town, Md. will appear in the data tables with depths of 27 feet and 55 feet 
respectively. At Stuart Wharf, the bottom samples were taken from locations 
in the cross-section with depths ranging from 15 feet to 30 feet and at Morgan- 
town, the sample location depths ranged from 40 feet to 72 feet.

Sample location.- All samples will appear in the data tables with a corre 
sponding cross section location, the distance from left bank looking down 
stream. This distance locates the specific sampling site along the cross- 
section line at which the water-quality sample was taken. Listed below are 
distances from the left bank that correspond to specific sampling sites; com 
posite samples are indicated with a fictitious distance from left bank; i.e., 
30,000, 40,000, or 50,000 feet.

Station

Potomac River
at Chain Bridge at
Washington, D.C.

Potomac River at 
Alexandria, Va.

Potoraac River at 
Quantico, Va.

Any station

Distance from left bank (ft)

1350
1240

3700
30,000
40,000

6900

50,000

Sampling site

Water-quality monitor intake 
Mid-channel surface sample

Coast Guard dock
Maryland channel composite2/
Virginia channel composite^/

Special Services dock at 
Quantico Marine Base

Composite

_2/ The Alexandria, Va. cross-secton has a channel on the Virginia side of 
the river separated by a tidal flat from the channel on the Maryland side 
of the river.
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Dissolved oxygen.- The dissolved oxygen values presented in this report are 
corrected for salinity by using tables for oxygen saturation of seawater 
developed by Green and Carritt (1967).

pH.- All of the pH values that appear in this report are, at the most, 0.5 
units low due to a defect in the pH electrode.

Missing data.- Missing data in the data tables will appear as a dashed line.

Blue Plains sewage treatment plant.- The data from this station represent 
samples taken from the chlorinated effluent of the sewage treatment plant. 
The effluent is discharged into the river through two outfalls. The first 
outfall is primary treated effluent and appears in the data tables with a 
time of 0001. The second outfall is secondary treated effluent and appears 
in the data tables with a time of 0002. All samples are 24 hour composite 
samples unless they appear with a time of day; these samples are instantane 
ous grab samples from the secondary treated outfall.

Parameter codes.- Each column heading in Appendix D has a number that is the 
parameter code used in the USGS National Water Data Storage and Retrieval 
System (WATSTORE) to reference parameters related to water quality (Hutchison, 
1975).

Remarks.- The value for each parameter of water quality may be qualified by 
a remark. The remark and the corresponding symbol that may be printed in 
the data tables are listed below.

Symbol Remark

E Estimated value
< Actual value is known to be less

than the value shown 
> Actual value is know to be greater

than the value shown 
M Presence of material verified but not

qualified 
N Presumptive evidence of presence of

material 
ND Material specifically analyzed for

but not detected

Longitudinal sampling.- In general, each month a two to three day longitud- 
inal sampling cruise was conducted between Potomac River at Memorial Bridge, 
Washington, D.C. and Chesapeake Bay. During the cruise samples were collected 
at all of the five major stations, the Chesapeake Bay stations and at most
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of the 14 intervening stations. The dates of the longitudinal sampling 
cruises are listed below.

October 6-7, 1979 April 22-25, 1980
December 18-20, 1979 May 19-20, 1980
January 16-17, 1980 July 22-23, 1980
February 18-19, 1980 August 18-19, 1980
March 17-18, 1980 September 16-18, 1980
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APPENDIX B-l.- Tidal current predictions
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CHESAPEAKE BAY ENTRANCE, VA.. 1979 

F-FLOOD. DIR. 305° TRUE E-EBB. DIR. 125° TRUE

SEPTEMBER OCTOBER

SLACK 
MATER 
TIME 

DAY

1
SA

2
SU

3
M

4
TU

5
U

6
TH

7
F.

8
SA

9
SU

10
N

11
TU

12
M

13
TH

14
F

IS
SA

H.M.

0114
0540
1329
1920

0216
0652
1429
2027

0313
0803
1526
2125

0404
0909
1620
2217

0453
1009
1712
2305

0540
1106
1803
2351

0627
1200
1853

0035
0715
1254
1944

0118
0804
1347
2037

0201
0855
1442
2133

0244
0951
1541
2234

0331
105D
1644
2341

0422
1155
1752

0052
0522
1302
1901

0201
0629
1406
2003

MAX I HUM 
CURRENT 

TIME VEL.

H.M.

0324
0957
1612
2254

0429
1104
1717
2355

0533
1205
1817

0050
0632
1300
1910

0139
0726
1352
2001

0227
0818
1443
2050

0314
0908
1535
2136

0401
0957
1625
2224

0449
1048
1718
2312

3538
1139
1811

rooo
0629
1233
!910

0056
0725
1334
2014

0154
0829
1440
2123

fZ58
0335
1549
2228

0410
.036
1655
2330

KNOTS

D.5F
1.3E
l.OF
1.2E

0.6F
1.5E
1.1F
1.3E

O.BF
1.7E
1.3F

1.5E
l.OF
L9E
1.4F

1.7E
1.2F
2.0E
1.5F

l.BE
1.3F
2. IE
1.6F

1.9E
1.4F
2. IE
1.5F

1.9E
1.5F
2.0E
1.4F

1.9E
1.4F
1.8E
1.2F

1.8E
1.3F
1.6E

l.OF
1.6E
1.2F
1.4E

0.8F
1.5E
l.OF
1.2E

0.6F
1.4E
0.9F
LIE

0.5F
1.3E
0.8F
1.1E

0.4F
1.3E
0.8F
LIE

SLACK 
WATER 
TIME 

DAY

16
SU

17
M

18
TU

19
H

20
TH

21
F

22
SA

23
SU

24
M

25
TU

26
  M

27
TH

28
F

29
SA

30
SU

H.M.

0300
0735
1503
2056

0347
0833
1552
2139

0426
0923
1635
2217

0500
1005
1713
2249

0532
1043
1749
2318

0603
1119
1824
2344

0634
1153
1859

0010
0706
1229
1935

0036
0740
1306
2013

0105
0818
1348
2056

0138
0901
1435
2144

0217
0952
1529
2241

0304
1050
1633
2345

0404
1155
1744

0052
0518
1303
1856

MAXIMUM 
CURRENT 

TIME VEL.

H.M.

0514
1135
1754

0021
0605
1226
1839

0102
0651
1309
1918

0141
072B
1351
1953

0216
0801
1427
2026

0249
0835
1503
2055

0319
0906
1537
2127

0350
0941
1610
2158

0419
1018
1647
2233

0456
1057
1726
2315

0531
1142
1813
2358

0617
1233
1908

0049
0714
1333
2015

0150
0820
1438
2126

0300
0937
1547
2233

KNOTS

0.4F
1.3E
0.8F

1.2E
0.5F
1.4E
0.9F

1.3E
0.6F
1.4E
0.9F

1.3E
0.7F
1.5E
0.9F

1.4E
0.8F
1.5E
0.9F

L4E
0.9F
1.5E
0.9F

1.4E
l.OF
1.5E
0.9F

1.4E
l.OF
1.4E
0.9F

L4E
l.OF
1.4E
0.8F

1.4E
l.OF
1.3E
0.7F

1.3E
l.OF
1.2E
0.7F

1.3E
l.OF
LIE

0.6F
1.3E
0.9F
LIE

0.5F
1.3E
0.9F
LIE

0.6F
L3E
l.OF
L2E

SLACK 
WATER 
TIME 

DAY

1
M

2
TU

3
W

4
TH

5
F

6
SA

7
SU

8
M

9
TU

ID
M

V
T4

12
F

13
SA

14
SU

15
M

H.M.

0155
0638
1408
2001

0251
0754
1508
2058

0343
0902
1604
2150

0431
1003
1657
2237

0518
1059
1747
2321

0604
1152
1837

0004
0651
1243
1927

0045
0738
1334
2019

0125
0828
1425
2113

0207
0920
1518
2211

0251
1017
1615
2315

0340
1120
1716

0024
0441
1226
1818

0129
0552
1331
1917

0226
0703
1429
2009

MAXIMUM 
CURRENT 

TIME VEL.

H.M.

0413
1045
1655
2333

0517
1148
1753

0028
0618
1245
1850

0119
0712
1339
1939

0204
0801
1430
2027

0251
0853
1519
2115

0337
0939
1608
2159

0421
1027
1659
2247

0509
1116
1751
2334

0600
1207
1846

0024
0652
1301
1947

0121
0753
1404
2048

0224
0857
1509-
2152

0334
1003
1614
2251

0438
1104
1711
2342

KNOTS

0.7F
1.5E
1.1F
L4E

0.9F
1.7E
1.2F

1.6E
L1F
1.8E
L4F

1.8E
1.3F
2.0E
1.4F

1.9E
L5F
2.0E
1.4F

2.0E
1.6F
2.0E
L3F

2.0E
1.6F
1.9E
L2F

1.9E
1.5F
1.7E
l.OF

1.8E
1.3F
1.5E
0.8F

1.6E
1.2F
1.3E

0.7F
1.4E
l.OF
1.2E

0.5F
1.3E
0.8F
LIE

0.4F
1.2E
0.7F
LIE

0.4F
1.2E
0.7F
LIE

0.4F
1.2E
0.7F
1.2E

SLACK 
WATER 
TIME 

DAY

16
TU

17
M

18
TH

19
F

20
SA

21
SU

22
M

23
TU

24
U

25
TH

26
F

27
SA

28
SU

29
M

30
TU

31
M

H.M..

0311
0805
1520
2053

0350
0857
1604
2132

0425
0942
1644
2205

0457
1022
1721
2235

0529
1059
1758
2303

0601
1136
1834
2331

0634
1214
1911
2359

0710
1253
1951

0031
0749
1336
2035

0108
0834
1423
2124

0151
0926
1517
2221

0244
1025
1618
2325

0349
1132
1724

0031
0507
1241
1B30

0133
0630
1348
1933

0230
0748
1451
2030

MAXIMUM 
CURRENT 

TIME VEL.

H.M.

0533
1156
1802

0025
0616
1241
1839

0106
0657
1322
1917

0141
0732
1401
1950

0214
0808
1437
2021

0245
0841
1513
2056

0316
0916
1549
2130

0349
0955
1627
2207

0424
1035
1707
2250

0503
1118
1757
2335

0554
1213
1852

0030
C649
1312
1956

0132
0803
1415
2103

0241
0918
1527
2211

0355
1027
1632
2310

0501
1130
1733

KNOTS

0.5F
1.3E
O.BF

L3E
0.7F
1.3E
0.8F

1.3E
O.BF
1.4E
O.BF

1.4E
0.9F
1.5E
0.9F

LIE
l.OF
L5E
0.9 C

L5E
1.1F
L5E
0.9F

L5E
1.1F
1.4E
0.8F

1.5E
1.2F
1.4E
0.8F

1.5E
1.2F
1.3E
0.7F

1.5E
L2F
1.2E
0.7F

1.4E
LI F
L2E

0.6F
1.4E
l.OF
L2F

0.6F
1.3t
l.OF
1.2E

0.6F
L4E
l.OF
1.3E

0.7F
1.5E
1.1F
1.5E

0.9F
L6E
1.1F

TINE MERIDIAN 75* U. 0000 IS MIDNIGHT. 1200 IS NOON.
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CHESAPEAKE BAY ENTRANCE. VA.. 1979 

F-FLOOO, OIR. 305° TRUE E-EBB, OIR. 125° TRUE

NOVEMBER DECEMBER

SLACK
WATER
TIME

DAY
H.M.

1
TH 0322

0856
1548
2121

2
F 0411

0957
1642
2207

3
SA 0458

1052
1733
2251

4
SU 0544

1143
1823
2333

5
N 0629

1232
1911

6 0013
TU 0715

1319
2000

7 0052
W 0803

1406
2051

8 0132
TN 0852

1453
2145

9 0214
F 0944

1541
2243

10
SA 0301

1041
1632
2344

11
SU 0358

1142
1725

12 0045
M 0506

1245
1820

13 0140
TU 0619

1345
1911

14 0227
W 0726

T439
1958

15 0309
TH 0823

1527
2039

MAXIMUM
CURRENT

TIME

H.M.

0005
0602
1231
1830

0054
0657
1326
1919

0142
0748
1417
2008

0228
0836
1503
2052

0314
0922
1554
2138

0357
1008
1640
2221

0443
1054
1729
2306

0529
1140
1819
2351

0620
1229
1914

0045
0716
1322
2012

t»14.
0815
1419
2111

0245
0918
1517
2206

0350
1022
1618
2257

0448
1117
1710
2343

0537
1206
1756

VEL.

KNOTS

.7E

.2F

.7E

.2F

.BE

.3F

.BE

.2F

.9E

.5F

.9E

.2F

.OE

.6F

.8E

.IF

.9E

.5F

.7E

.OF

.9E

.5F

.6E

.9F

.7E

.3F

.4E
0.7F

1.6E
1.2F
1.3E
0.6F

1.4E
l.OF
1.2E

0.5F
1.2E
0.8F
LIE

0.4F
LIE
0.7F
LIE

0.4F
1.1E
0.6F
1.1E

0.4F
1.1E
0.6F
1.1E

0.5F
1.2E
0.7F
1.2E

0.7F
1.2E
0.7F

SLACK
WATER
TIME

DAY
H.M.

16
F 0346

0913
1611
2116

17
SA 0422

0957
1651
2150

18
SU 0456

1039
1731
2223

19
M 0531

1119
1809
2255

20
TU 0607

1200
1849
2330

21
W 0646

1242
1931

22 0008
TH 0729

1327
2016

23 0051
F 0816

1414
2107

24 0140
SA 0908

1506
2203

25
SU 0237

1007
1602
2304

26
M 0344

1112
1701

27 0007
TU 0502

1221
1803

28 0109
U 0623

1329
1903

29 0208
TH 0741

1434
1959

30 0302
f 0849

1535
2051

MAXIMUM
CURRENT
TIME VEL.

H.M. KNOTS

0024 .3E
0620 0.8F
1251 I.3E
1838 0.7F

0103 .4E
0700 0.9F
1332 I.4E
1913 0.8F

0139
0739
1411
1951

0214
0817
1449
2028

0247
0856
1528
2106

0325
0937
1608
2146

0403
1018
1653

.5E

.IF

.4E

.8F

.5E

.2F

.4E

.8F

.6E

.3F

.4E

.8F

.6E

.3F

.4E

.8F

.6E

.3F

.4E
2230 0.8F

0449
1107
1742

.6E

.3F

.4E
2319 0.7F

0540
1158
1839

.6E

.2F

.3E

0016 0.7F
0639
1256
1937 .

.5E

.2F

.3E

0119 0.7F
0746 1
1359
2041

.4E

.IF

.3E

0227 0.7F
0859 1
1502
2146

.4E

.OF

.4E

0338 0.8F
1010
1607
2245

0445
1117
1710
2343

0550
1218
1809

.4E

.OF

.5E

.OF

.5E

.OF

.7E

.2F

.6E

.OF

SLACK
WATER
TIME

DAY
H.M.

1
SA 0352

0950
1630
2139

2
SU 0441

1044
1721
2224

3
N 0527

1134
1810
2306

4
TU 0612

1220
1815
2345

5
U 0656

130^
1942

6 0024
TH 0740

1345
2027

7 0103
F 0826

1424
2114

8 0144
SA 0913

1504
2204

9
SU 0228

1003
1545
2256

10
M 0319

1057
1628
2351

11
TU 0418

1154
1715

12 0045
W 0525

1254
1804

13 01 J6
TH 0635

1352
1853

14 0223
F 0740

1446
1940

15 0306
SA 0838

1535
2024

MAXIMUM
CURRENT

TIME

H.M.

0034
0643
1310
1900

0123
0736
1405
1947

0208
0823
1452
2033

0252
0906
1539
2117

0337
0950
1622
2157

0419
1031
1706
2239

0503
mi
1751
2322

0547
1157
1839

0008
0636
1243
1927

0101
0733
1330
2020

0156
0832
1423
2113

0254
0931
1519
2207

0354
1032
1612
2256

0450
1127
1705
2343

0540
1215
1753

VEL.

KNOTS

1.8E
1.3F
1.6E
l.OF

1.9E
1.4F
1.7E
l.OF

1.9E
1.5F
1.6E
0.9F

1.8E
1.4F
1.6E
0.8F

1.8E
1.4F
1.5E
0.8F

1.7E
1.3F
1.4E
0.7F

1.5E
1.1F
1.3E
0.6F

1.4E
l.OF
1.2E

0.5F
1.2E
0.8F
LIE

0.5F
1.1E
0.7F
1.1E

0.4F
1.1E
0.6F
1.1E

0.5F
l.OE
0.6F
LIE

0.5F
l.OE
0.6F
1.2E

0.7F
LIE
0.6F
1.3E

0.8F
1.2E
0.6F

SLACK
WATER
TIME

DAY
H.M.

16
SU 0346

0929
1621
2106

17
M 0425

1017
1703
2146

18
TU 0504

1102
1745
2227

19
W 0545

1146
1827
2310

20
TH 0628

1230
1911
2355

21
F 0713

1315
1957

22 0044
SA 0801

1402
2047

23 0137
SU 0854

1450
2141

24
M 0235

0951
1541
2239

25
TU 0341

1054
1635
2341

26
W 0455

1201
1732

27 0044
TH 0614

1311
1830

28 0145
F 0731

1420
1928

29 0243
SA 0841

1523
2023

30
SU 0337

0942
1620
2114

31
N 0427

1036
1711
2201

MAXIMUM
CURRENT

TIME VEL.

H.M. KNOTS

0025
0627
1302

.4E

.OF

.3E
1835 0.7F

0104
0710
1345

.5E

.IF

.4E
1920 0.7F

0145
0754
1428
2001

0226
0835
1511
2045

0306
0920
1555
2130

0349
1004
1637

.6E

.3F

.4E
).8F

.7E

.4F

.5E
).9F

.BE

.5F

.5E
).9F

.BE

.5F

.5E
2217 0.9F

0438
1053 1
1726

.BE

.4F

.5E
2308 0.9F

0529
1144
1819

.7E

.4F

.5E

0003 0.9F
0628
1239
1917

.6E

.2F

.5E

0104 0.9F
0731 1
1336 1
2016 1

.5E

.IF

.5E

0210 0.9F
0841 1
1438 1
2118 1

.4E

.OF

.5E

0319 0.9F
0951 1 .4E
1544 0.9F
2219 1

0428 1
1101 1

.5E

.OF

.4E
1648 0.8F
2320 1

0533 1
1204 1

.6E

.IF

.4E
1749 0.8F

0015 1
0632 1
1259 1

.7E

.2F

.5E
1844 0.8F

0107 1
0723 1
1352 1

.7E

.3F

.5E
1931 0.8F

TIME MERIDIAN 75* W. 0000 IS MIDNIGHT. 1200 IS NOON.
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CHESAPEAKE BAY ENTRANCE. VA., 1980 

F-FLOOD, DIR. 305° TRUE E-EBB. DIR. 125° TRUE

JANUARY FEBRUARY

SLACK
WATER

DAY

1
TU

2
W

3
TH

4
F.

5
SA

6
SU

7
M

8
TU

9
W

10
TH

n
F

12
5A

13
SU

14
M

15
TU

TIME

H.M.

0514
1124
1759
2244

0558
1207
1841
2324

0641
1246
1922

0002
0722
1321
2002

0040
0803
1355
2042

0119
0845
1427
2124

0200
0929
1501
2209

0245
1016
1538
2258

0336
1109
1617
2350

0436
1206
1702

0042
0543
1307
1750

0134
0653
1406
1842

0224
0800
1502
1934

0311
0901
1552
2026

0356
0955
1639
2117

MAXIMUM
CURRENT

TIME

H.M.

0153
0810
1440
2015

0238
0853
1524
2058

0318
0932
1603
2139

0358
1011
1642
2215

0440
1046
1723
2254

0520
1125
1803
2334

0603
1203
1845

0019
0648
1246
1930

0110
0743
1333
2018

0203
0841
1427
2111

0300
0942
1520
2207

0402
1045
1619
2256

0501
1142
1710
2346

0553
1233
1806

0033
0644
1323
1855

VEL.

KNOTS

1.7E
L3F
1.5E
0.7F

1.7E
1.3F
1.4E
0.7F

1.7E
L2F
1.4E
0.7F

1.6E
1.2F
L3E
0.7F

1.5E
1.1F
1.3E
0.6F

1.4E
LOF
L2E
0.6F

1.3E
0.9F
LIE

0.6F
1.2E
0.8F
LIE

0.5F
LIE
0.7F
LIE

0.5F
l.OE
0.6F
LIE

0.6F
l.OE
0.5F
LIE

0.7F
l.OE
0.5F
1.2E

0.8F
LIE
0.6F
1.3E

LOF
1.2E
0.6F

1.5E
L1F
1.3E
0.7F

SLACK
WATER

DAY

16
W

17
TH

18
F

,

19
SA

20
SU

21
M

22
TU

23
W

24
TH.

25
F

26
SA

27
SU

28
M

29
TU

30
U

31
TH

TIME

H.M.

0441
1044
1723
2207

0526
1131
1807
2257

0612
1216
1852
2347

0659
1301
1938

0040
0748
1346
2027

0134
0841
1432
2119

0232
0937
1520
2214

0334
1037
1609
2315

0444
1143
1702

0018
0600
1254
1759

0123
0717
1407
1859

0225
0829
1514
1958

0323
0931
1612
2054

0415
1024
1701
2144

0502
1109
1744
2229

0545
1148
1822
2309

MAXIMUM
CURRENT

TIME

H.M.

0120
0732
1405
1942

0205
0819
1451
2027

0250
0905
1537
2116

0339
0951
1623
2205

0428
1039
1709
2256

0518
1128
1800
2348

0616
1219
1855

0045
0717
1317
1951

0149
0823
1416
2052

0258
0934
1518
2157

0409
1045
1628
2257

0517
1150
1733
2358

0619
1246
1828

0051
0710
1339
1919

0138
0757
1424
2001

0223
0838
1505
2042

VEL.

KNOTS

1.6E
1.3F
L4E
0.8F

1.8E
1.5F
1.5E
0.9F

1.9E
1.6F
1.6E

* LOF

1.9E
1.6F
1.7E
1.1F

1.9E
1.6F
1.7E
1.1F

1.9E
1.4F
1.7E
1.1F

L7E
L3F
L6E

L1F
L6E
L1F
1.6E

LOF
1.4E
0.9F
L5E

LOF
1.3E
0.7F
1.5E

LOF
L3E
0.6F
1.5E

LOF
1.3E
0.6F
L5E

L1F
1.3E
0.6F

L6E
L1F
1.3E
0.6F

1.6E
L2F
1.4E
0.7F

L6E
1.2F
L4E
0.7F

SLACK
WATER

DAY

1
F

2
SA

3
SU

4
M

5
TU

6
W

7
TH

8
F

9
SA

10
SU

11
M

12
TU

13
U

14
TH

15
F

TIME

H.M.

0625
1221
1857
2347

0702
1252
1931

0023
0739
1320
2006

0059
0817
1348
2042

0137
OB56
1417
2122

0217
0939
1448
2205

0302
1027
1522
2253

0355
1121
1602
2346

0457
1222
1649

0043
0608
1326
1745

0140
0722
1427
1848

0236
0830
1522
1953

0328
0928
1612
2055

0418
1021
1658
2153

0507
1109
1743
2248

MAXIMUM
CURRENT

TIME

H.M.

0302
0913
1540
2118

0340
0946
1615
2151

0417
1018
1649
2226

0453
1053
1725
2303

0532
1126
1759
2344

0611
1208
1837

0029
0658
1249
1918

0117
0749
1338
2009

0212
OB53
1429
2108

0315
0959
1530
2209

0418
1105
1634
2308

0521
1203
1733

0006
0618
1255
1828

0057
0710
1344
1922

0146
0758
1430
2013

VEL.

KNOTS

1.6E
1.1F
1.4E
0.7F

1.6E
1.1F
1.3E
0.8F

1.5E
1.0F
1.3E
0.8F

1.4E
1.0F
1.3E
0.8F

1.3E
0.9F
1.2E
0.7F

1.2E
0.8F
1.2E

0.7F
LIE
0.7F
LIE

0.7F
l.OE
0.6F
LIE

0.7F
l.OE
0.5F
LIE

0.7F
l.OE
0.5F
1.2E

0.8F
l.OE
0.5F
1.3E

LOF
1.2E
0.6F

L5E
1.1F
1.3E
0.8F

1.7E
1.3F
1.5E
0.9F

1.9E
L5F
1.7E
1.1F

SLACK
WATER

DAY

16
SA

17
SU

18
M

19
TU

20
W

21
TH

22
F

23
SA

24
SU

25
M

26
TU

27
W

28
TH

29
F

TIME

H.M.

0556
1154
is; 8
23*2

0644
1238
1914

0015
07,14
132?
2001

013)
082'>
140.
2052

0226
0921
1450
2147

OM'i
102 )
153,'
224f

0431
112C
1626
235r

0543
1238
1724

0057
0658
1353
1828

0204
0810
1501
1934

0306
0911
1558
2036

0359
1002
1644
2130

0446
1043
1722
2216

0528
1119
1756
2256

MAXIMUM
CURRENT

TIME

H.M.

0235
OB46
1515
2102

0325
0934
1601
2149

0414
1021
1646
2240

0506
1108
1734
2331

0600
1157
1826

0029
0701
1250
1924

0128
0803
1349
2023

0234
0911
1455
2129

0348
1025
1603
2236

0457
1132
1712
2337

0606
1227
1814

0033
0657
1316
1907

0122
0739
1401
1945

0205
0816
1438
2021

VEL.

KNOTS

2.0E
1.6F
1.8E
1.2F

2. IE
1.6F
1.8E
1.3F

2.0E
1.6F
1.9E
1.4F

2.0E
1.4F
1.8E
1.3F

1.8E
1.2F
1.7E

1.2F
1.6E
LOF
1.6E

1.1F
1.4E
0.8F
1.5E

LOF
1.2E
0.6F
L4E

0.9F
L2E
0,5F

  1.4E

0.9F
1.2E
0.5F
1.4E

0.9F
L2E
0.5F

1.5E
LOF
1.3E
0.6F

1.5E
LOF
1.3E
0.7F

1.5E
LOF
1.3E
0.7F

TIME MERIDIAN 75* W. 0000 IS MIDNIGHT. 1200 IS NOON,
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CHESAPEAKE BAY ENTRANCE. VA., 1980 

F-FLOOD. OIR. 305° TRUE E-EBB, DIK. 125* TRUE

MARCH APRIL

SLACK
MATER

DAY

1
SA

2
SU

3
M

4
TU

5
U

6
TM

7
F

8
SA

9
SU

10
. M

11
TU

12
U

13
TH

14
F

15
SA

TIME

H.M.

0606
1149
1828
2332

0641
1216
1859

0007
0716
1242
1930

0041
0751
1307
2004

0116
0828
1334
2040

0154
0908
1402
2119

0237
0953
1435
2205

0326
1045
1513
2258

0425
"1145
1601
2358

0534
1251
1702

0101
0648
1355
1815

0204
0758
1453
1930

0302
0859
1544
2040

0357
0952
1632
2143

0449
1041
1718
2241

MAXIMUM
CURRENT

TIME

H.M.

0244
0849
1514
2054

0321
0920
1545
2126

0354
0950
1615
2158

0428
1021
1646
2233

0502
1054
1719
2309

0540
1131
1751
2351

0623
1210
1829

0038
0711
1255
1918

0133
0814
1352
2019

0236
0920
1456
2127

0342
1029
1559
2236

0451
1133
1708
2338

0550
1228
1806

0037
0647
1319
1903

0128
0736
1406
1954

VEL.

KNOTS

1.6E
l.OF
1.4E
0.8F

1.5E
l.OF
1.4E
0.9F

1.5E
l.OF
1.3E
0.9F

1.5E
0.9F
1.3E
0.9F

1.4E
0.8F
1.3E
0.9F

1.3E
0.8F
1.2E
0.9F

1.2E
0.7F
1.2E

'J.8F
LIE
0.6F
1.2E

0.8F
l.OE
0.5F
1.2E

f .8F
l.OE
0.5F
1.2E

0.9F
l.OE
0.5F
1.3E

l.OF
1.2E
0.6F
1.5E

I.1F
1.4E
0.8F

1.7E
1.3F
1.6E
1.1F

1.9E
1.5F
1.8E
1.3F

SLACK
WATER

DAY

16
SU

17
M

18
TU

19
U

20
TH

21
F

22
SA

23
SU

24
M

25
TU

26
U

27
TH

28
F

29
SA

30
SU

31
M

TIME

H.M.

0539
1126
1803
2335

0629
1210
1849

0029
0719
1253
1937

0122
0810
1335
2027

0216
0905
1419
2120

0313
1003
1504
2218

0414
1108
1S53
2321

0521
1220
1650

0029
0<32
1333
1758

0138
0739
1440
1910

0242
0838
1533
2016

0337
0926
1615
2112

0424
1006
1651
2158

0505
1040
1724
2238

0542
1110
1755
2314

0617
1136
1825
2349

MAXIMUM
CURRENT

TIME

H.M.

0221
0825
1450
2045

0310
0914
1537
2134

0400
1000
1621
2222

0451
1046
1709
2315

0544
1134
1800

0008
0642
1226
1855

0104
6744
1325
1956

0208
0851
1428
2100

0317
1000
1540
2209

0428
1105
1652
2313

0534
1202
1750

0012
0625
1250
1840

0057
0710
1329
1919

0142
0745
1406
1957

0219
0820
1441
2028

0256
0849
1512
2058

VEL.

KNOTS

2.0E
1.5F
1.9E
1.4F

2. IE
1.5F
2.0E
1.5F

2. IE
1.5F
2.0E
1.5F

1.9E
1.3F
1.9E
1.5F

l.BE
1.1F
1.8E

1.3F
1.6E
0.9F
1.6E

1.2F
1.3E
0.7F
1.4E

l.OF
1.2E
0.5F
1.3E

0.9F
LIE
0.4F
1.3E

0.8F
1.1E
0.4F
1.3E

0.8F
1.2E
0.5F

1.3E
0.8F
1.2E
0.6F

1.4E
0.9F
1.3E
0.7F

1.5E
0.9F
1.3E
0.8F

1.5E
0.9F
1.4E
0.9F

1.5E
0.9F
1.4E
l.OF

SLACK
HATER

DAY

1
TU

2
U

3
TH

4
F

5
SA

6
SU

7
N

8
TU

9
U

10
TH

11
F

12
SA

13
SU

14
M

15
TU

TIME

H.M.

0652
1201
1856

0023
0727
1226
1929

0058
0804
1253
2004

0136
0843
1322
2043

0219
0928
1356
2129

0307
1019
1437
2222

0404
1118
1530
2323

0509
1223
1636

0029
0619
1327
1755

0135
072'
142J
1915

0238
0827
1517
2028

0336
0920
1606
2T33

0430
1009
1653
2232

0522
1055
1740
2327

0613
1139
1826

MAXIMUM
CURRENT

TIME

H.M.

0330
0919
1542
2131

0405
0948
1611
2206

0437
1025
1640
2243

0512
1058
1715
2326

0557
1139
1752

0011
0646
1227
1845

0106
0747
1322
1947

0206
0851
1427
2056

0313
1000
1534
2210

0419
1104
1645
231-7

0524
1202
1749

0018
0621
1251
1844

0113
0713
1340
1936

0205
0802
1426
2027

0255
0851
1512
2116

VEL.

KNOTS

1.5E
0.9F
1.4E
l.OF

1.4E
0.8F
1.4E
l.OF

1.4E
0.8F
1.4E
l.OF

1.3E
0.7F
1.3E
l.OF

1.2E
0.6F
1.3E

l.OF
LIE
0.6F
1.3E

0.9F
l.OE
0.5F
1.2E

0.9F
l.OE
0.5F
1.3E

0.9F
LIE
0.6F
1.4E

l.OF
1.3E
0.7F
1.5E

1.1F
1.5E
0.9F

1.7E
1.3F
1.7E
1.2F

1.9E
1.3F
1.8E
1.4F

2.0E
1.4F
2.0E
1.6F

2.0E
1.4F
2.0E
1.6F

SLACK
WATER

DAY

16
U

17
TH

18
F

19
SA

20
SU

21
M

22
TU

23
U

24
TH

25
F

26
SA

27
SU

28
M

29
TU

30
U

TIME

H.M.

0020
0704
1222
1914

0113
0755
1304
2003

0205
0849
1347
2055

0258
0946
1432
2151

0354
1048
1521
2252

0454
1156
1618
2357

0555
1304
1726

0104
0656
1405
1840

0208
0751
1455
1947

0303
0838
1537
2044

0352
0918
1614
2133

0434
0953
1648
2215

0514
1024
1720
2253

0551
1052
1752
2330

0627
1120
1825

MAXIMUM
CURRENT

TIME

H.M.

0346
0937
1558
2205

0437
1025
1646
2256

0528
1112
1735
2345

0624
1203
1829

0040
0721
1258
1928

0139
08<?6
1400
2031

0245
0927
1508
2138

0354
1029
1617
2242

0451
1122
1716
2337

0544
1211
1806

0027
0627
1254
1845

0112
0706
1329
1926

0153
0741
1404
1958

0230
0814
1437
2031

0305
0847
1509
2106

VEL.

KNOTS

2.0E
1.3F
2.0E
1.6F

1.8E
1.1F
1.9E
1.5F

1.7E
l.OF
1.7E
1.3F

I.5E
0.8F
l.SE

1.2F
1.3E
0.6F
1.4E

l.OF
1.2E
0.5F
1.3E

0.8F
LIE
0.4F
1.2E

0.7F
LIE
0.4F
1.2E

0.7F
1.2E
0.5F
1.2E

0.7F
1.2E
0.6F

1.3E
0.7F
1.3E
0.7F

1.4E.
0.8F
1.4E
0.9F

1.4E
0.8F
1.4E
0.9F

1.4E
0.8F
1.4£
l.OF

1.4E
0.8F
1.4E
1.1F

TIME MERIDIAN 75° U. 0000 IS MIDNIGHT. 1200 IS NOON.
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CHESAPEAKE BAY ENTRANCE, VA.. 1980 

F-FLOOO, OIR. 305° TRUE E-EBB, OIR. 125° TRUE

MAY JUNE

SLACK
WATER

DAY

1
TH

2
F

3
SA

4
SU

5
N

6
TU

7
U

8
TH

 9
F

10
SA

11
SU

12
N

13
TU

14
W

15
TH

TIME

H.M.

0006
0704
1147
1859

0043
0742
1216
1935

D123
0822
1250
2016

0206
0908
1329
2103

0255
0959
1416
2157

0349
1056
1514
2258

0449
1158
1624

0003
0552
1300
1745

0111
0655
1357
1905

0215
0753
1451
2019

0316
0847
1542
2124

D413
0937
1631
2224

0506
1024
1719
2319

0558
1109
1806

0011
0649
1152
1854

MAXIMUM
CURRENT

TIME

H.M.

0342
0918
1540
21 4 i

0417
0955
1609
2224

0456
1032
1649
2305

0542
1115
1732
2351

0630
1204
1823

D042
0727
1301
1924

0143
0828
1409
2038

0241
0934
1SU
2147

0354
1035
1625
225<i

0457
1133
1730
2359

0556
122!
182'.

005'
0651
1315
1920

0149
0741
1403
2011

024f
0829
1449
21DO

0332
0916
1537
2148

VEL.

KNOTS

L4E
0.8F
1.4E
L1F

1.3E
0.7F
LIE
1.1F

L3E
0.7F
L4E
1.1F

1.2E
0.6F
1.4E
1.1F

1.2E
0.6F
1.4E

1.1F
LIE
D.6F
L3E

l.OF
1.2E
0.6F
1.3E

l.OF
1.3E
0.7F
1.4E

LOF
L4E
0.8F
1.5E

L1F
1.6E
1.1F
L6E

L1F
L7E
1.3F

L7E
1.2F
1.9E
1.4F

1.8E
L2F
2.0E
1.6F

1.8E
1.1F
2.0E
L6F

1.8E
1.1F
L9E
1.6F

SLACK
WATER

DAY

16
F

17
SA

18
SU

19
M

20
TU

21
W

. 22
TH

23
F

24
SA

25
SU

26
M

27
TU

28
W

29
TH

30
F

31
SA

TIME

H.M.

0102
0740
1235
1942

0151
0832
1318
2033

0240
0926
1402
2125

0329
1D23
1451
2221

0419
1122
1545
2321

0510
1222
1649

0023
0602
1319
1759

0124
0652
1409
1907

0221
0739
1453
2007

0312
0822
1533
2100

0359
0900
1610
2146

0442
0935
1646
2229

0522
1008
1721
2310

0601
1040
1756
2349

0640
1113
1833

0030
0720
1149
1913

MAXIMUM
CURRENT

TIME

H.M.

0421
1001
1624
2237

0510
1050
1712
2326

0603
1138
1803

0014
0656
1232
1859

0108
D753
1327
1957

0204
0851
1427
2059

0303
0946
1528
2201

0400
1039
1628
2257

0451
1124
1723
2350

0538
1209
1806

0035
0622
1251
1847

0120
0700
1328
1929

0201
0739
1403
2005

0240
0816
1437
2044

0320
0853
1512
2123

0359
0930
1549
2202

VEL.

KNOTS

1.7E
LOF
1.8E
1.5F

1.6E
0.8F
L7E
1.3F

1.4E
0.7F
1.5E

1.1F
1.3E
0.6F
L4E

LOF
1.2E
D.5F
L2E

0.8F
LIE
0.4F
LIE

0.7F
LIE
0.4F
LIE

0.6F
LIE
0.5F
LIE

0.6F
1.2E
0.6F
1.2E

0.6F
1.3E
0.7F

1.2E
0.7F
1.3E
0.9F

L3E
0.7F
1.4E
LOF

1.3E
0.7F
L4E
L1F

1.3E
0.7F
1.5E
L2F

1.4E
0.7F
1.5E
L2F

1.3E
0.7F
1.5E
1.3F

SLACK
WATER

DAY

1
SU

2
M

3
TU

4
W

5
TH

6
F

7
SA

8
SU

9
M

10
TU

11
W

12
TH

13
r

14
SA

15
SU

TIME

H.M.

0111
0802
1229
1957

0156
0848
1315
2045

0243
0939
1408
2139

0-34
1034
1509
2238

0428
1133
1620
2343

0525
1233
1738

0050
0623
1332
1857

0156
0720
1428
2010

0259
0815
1521
2116

0358
0907
1612
2216

0453
0955
17U2
2310

0546
1042
',750

0001
0636
1126
1837

0048
0724
1209
1924

0133
0812
1252
2011

MAXIMUM
CURRENT

TIME

H.M.

0440
1013
1630
2249

0526
1102
1715
2334

0613
1150
1810

0027
0708
1249
1912

0125
0806
1350
2019

0226
0908
1459
2128

0327
1009
1605
2239

0431
1105
1711
2340

0533
1202
1812

0041
0628
1253
1906

0135
0720
1342
1958

0228
0808
1430
2046

0317
0857
1516
2133

0404
0943
1602
2217

0453
1027
1650
2302

VEL.

KNOTS

1.3E
0.7F
1.5E
1.3F

1.3E
0.7F
1.5E
1.2F

1.3E
0.7F
1.5E

1.2F
1.3E
0.7F
1.4E

1.1F
1.3E
0.7F
1.4E

1.0F
1.4E
0.8F
1.4E

l.OF
1.5E
0.9F
1.4E

l.OF
1.6E
1.1F
1.5E

l.OF
1.7E
1.3F

1.6E
l.OF
1.8E
1.4F

1.6E
l.OF
1.9E
1.5F

1.6E
b.9F
1.9E
1.5F

1.6E
0.9F
1.9E
1.5F

1.5E
0.8F
1.8E
1.4F

1.5E
0.7F
1.6E
1.2F

SLACK
WATER

DAY

16
M

17
TU

18
U

19
TH

20
F

21
SA

22
SU

23
M

24
TU

25
W

26
TH

27
F

28
SA

29
SU

30
M

TIME

H.M.

0216
0900
1336
2059

0257
0949
1422
2150

0338
1040
1512
2242

0420
1133
1609
2338

0503
1226
1712

0036
0549
1317
1817

0134
0636
1406
1922

0230
0721
1450
2021

0321
08C5
1532
2114

0409
0847
1612
2203

0453
0927
1651
2248

0534
1008
1731
2331

0615
1049
1812

0014
0657
1132
1855

0057
0740
1219
1941

MAXIMUM
CURRENT

TIME

H.M.

0538
1112
1736
2345

0627
1158
1827

0032
0713
1249
1918

0118
0804
1343
2015

0209
0855
1439
2113

0301
0946
1535
2212

0356
1038
1632
2307

0450
1127
1724

0002
0537
1208
1812

0047
0622
1251
1856

0133
0706
1332
1939

0216
0747
1411
2021

0257
0828
1449
2103

0338
0910
1530
2147

0421
0957
1618
2230

VEL.

KNOTS

1.4E
0.7F
1.5E
1 .IF

1.3E
0.6F
1.4E

0.9F
1.2E
0.5F
1.2E

0.8F
1.1E
0.5F
LIE

0.7F
1.1E
0.5F
LIE

0.6F
LIE
0.5F
LIE

0.6F
1.2E
0.5F
LIE

0.6F
1.2E
0.7F

LIE
0.6F
1.3E
0.9F

1.2E
0.6F
L4E
l.OF

1.3E
0.6F
1.5E
1.1F

L3E
0.7F
L6E
L2F

L4E
0.7F
1.6E
1.3F

1.4E
0.8F
L7E
L4F

L4E
0.8F
L7E
1 .4F

TINE MERIDIAN 75° W. 0000 IS MIDNIGHT. 1200 IS NOON.
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CHESAPEAKE BAY ENTRANCE. VA., 1980 

F-FLOOD, DIP. 305° TRUE E-EBB, OIR. 125° TRUE

JULY AUGUST

SLACK
WATER

DAY

1
TU

2
U

3
TH

4
F

5
SA

6
SU

7
M

8
TU

9
W

10
TH

11
F

12
SA

13
SU

14
M

15
TU

TIME

H.M.

0141
0825
1310
2030

0226
0915
1405
2123

0314
1009
1507
2222

0404
1106
1616
2325

0457
1206
1731

0032
0552
1307
1848

0140
0649
1407
2002

D246
0746
1SD4
21D9

034B
0841
155B
220B

0444
0933
1649
2301

0534
1022
1737
234B

0621
1107
1B22

0030
0704
1150
1906

0109
0746
1232
1950

0145
0827
1313
2033

MAXIMUM
CURRENT

TIME

H.M.

0507
1044
1707
2318

0555
1135
1800

0011
0648
1232
1859

0104
0743
1334
2003

0203
0841
1441
2112

0305
0943
1548
2222

0409
1042
1655
2328

0512
1140
175B

0029
0609
1235
1851

0126
0706
1326
1946

0217
0752
1415
2033

0302
0839
1502
2117

0348
0922
1545
2157

0429
1003
1627
2237

050B
1043
1710
2315

VEL.

KNOTS

1.5E
0.9F
1.7E
1.4F

1.5E
0.9F
1.6E

1.3F
1.5E
0.9F
1.5E

1.2F
1.5E
0.9F
1.5E

l.OF
1.5E
0.9F
1.4E

0.9F
1.5E
l.OF
1.4E

0.8F
1.6E
1.1F
1.4E

0.8F
1.7E
L2F

1.4E
0.8F
i.7E
I.3F

.5E
t ,BF
1.BE
i.4F

.5E
<..8F
I.8E
1.4F

1.5E
0.8F
1.BE
i.3F

5 .4E
I.8F
L7E
i.2F

1.4E
0.7F
1.6E
,.1F

1.3E
0.7F
1.5E
l.OF

SLACK
WATER

DAY

16
W

17
TH

18
F

19
SA

20
SU

21
M

22
TU

23
W

24
TH

25
F

26
SA

27
SU

28
M

29
TU

30
W

31
TH

TIME

H.M.

0219
0909
1355
2117

0252
0954
1439
2204

0327
1041
1528
2254

0404
1131
1624
2349

0446
1223
1726

0048
0531
1316
1834

0147
0621
1406
1940

0244
0712
1454
204D

0336
OB04
1540
2134

0422
OB55
1624
2223

0506
0944
1708
2309

054B
1033
1752
2353

0630
1123
1837

0036
0714
1214
1925

0119
0800
1307
2015

0203
OB49
1403
210B

MAXIMUM
CURRENT

TIME

H.M.

0548
1126
1754
2354

0632
1210
1839

0036
0714
1255
1928

0118
0802
1348
2025

0208
0853
1443
2124

0303
0945
1544
2225

0356
1036
1640
2322

0452
1127
1736

0015
0543
1215
1B24

0104
0635
1303
1913

0147
0720
1345
19SB

0231
0808
1431
2042

0317
0853
1516
2127

0359
0940
1603
2214

0443
1029
1654
2259

0531
1119
1747
2351

VEL.

KNOTS

1.3E
0.7F
1.4E
0.9F

1.2E
0.6F
1.2E

0.8F
1.2E
0.6F
LIE

0.7F
1.1E
0.6F
l.OE

0.6F
LIE
0.6F
l.OE

0.5F
1.1E
0.6F
l.OE

0.5F
1.2E
0.7F
l.OE

0.5F
1.3E
0.9F

LIE
0.5F
L4E
l.OF

L2E
0.6F
1.5E
1.2F

1.3E
0.7F
1.7E
L3F

1.4E
0.8F
1.8E
1.4F

1.5E
l.OF
l.BE
1.5F

1.6E
l.OF
1.9E
1.5F

1.6E
1.1F
l.BE
L4F

1.6E
L1F
L7E
1.3F

SLACK
WATER

DAY

1
F

2
SA

3
SU

4
M

5
TU

6
W

7
TH

B
F

9
SA

10
SU

11
M

12
TU

13
U

14
TH

IS
F

TIME

H.M.

0248
0941
1503
2206

0336
1039
1609
2309

0427
1140
1722

0017
0522
1245
1838

0128
0622
1349
1952

0238
0724
1450
2059

0340
0824
1546
2156

0434
0919
1637
2246

0520
1009
1724
2328

0601
1054
1B07

0005
0639
1135
184B

0038
0715
1214
1927

0107
0751
1251
2005

0136
OB28
1329
2045

0204
0907
1409
2127

MAXIMUM
CURRENT

TIME

H.M.

0623
1216
1845

0045
0717
1315
1949

0140
0815
1420
2057

0242
0920
1531
2206

0349
1023
1640
2315

0454
1 123
1745

0018
0559
1222
1843

0112
0654
1313
1936

0201
0741
1400
2017

0244
OB22
1445
2058

0323
0903
1525
2134

0400
0939
1606
2205

0434
1015
1641
2240

0509
1052
1720
2315

0545
1131
1BOO
2352

VEL.

KNOTS

1.6E
1.1F
1.6E

1.1F
1.6E
1.1F
1.5E

l.OF
1.5E
l.OF
1.4E

0.8F
1.5E
l.OF
1.3E

0.7F
1.5E
1.1F
1.3E

0.6F
1.6E
1.1F

1.3E
0.6F
1.6E
1.2F

1.4E
0.7F
1.7E
1.2F

1.4E
0.7F
1.7E
1.2F

1.4E
0.8F
1.7E
1.2F

1.4E
O.BF
1.6E
1.1F

1.4E
0.8F
1.6E
l.OF

1.3E
O.BF
1.5E
1.0F

1.3E
O.BF
1.4E
0.9F

1.2E
0.8F
1.3E
0.8F

SLACK
WATER

DAY

16
SA

17
SU

18
M

19
TU

20
U

21
TH

22
F

23
SA

24
SU

25
M

26
TU

27
U

2B
TH

29
F

30
SA

31
SU

TIME

H.M.

0234
0950
1452
2214

030B
1037
1542
2307

0346
1129
1641

0006
0430
1225
1748

0109
0524
1322
1B59

0210
0625
1417
2006

0304
0729
1509
2104

0352
0830
155B
2155

0436
092B
1645
2242

0519
1023
1732
2326

0602
1116
1B20

0009
0646
120B
1908

0052
0733
1302
1959

0135
OB22
1357
2052

0219
0914
1456
2150

0306
1012
1600

MAXIMUM
CURRENT

TIME

H.M.

0623
1214
1845

0034
0705
1301
1937

0121
0754
1356
2037

0214
0851
1454
2143

0311
0951
1557
2245

0413
104B
165B
2343

0510
1143
1753

0035
0606
1235
1B47

0121
0657
1326
1935

0207
0747
1412
2021

024B
0836
1459
2107

0334
0922
1549
2153

041B
1011
1638
2240

0506
1102
1731
2328

0555
1157
1B29

0019
0649
1255
1933

VEL.

KNOTS

1.2E
0.7F
LIE

0.7F
LIE
0.7F
l.OE

D.6F
LIE
0.7F
1.DE

0.5F
LIE
0.7F
0.9E

0.4F
LIE
0.7F
l.OE

0.4F
1.2E
0.9F
1.1E

0.5F
1.4E
l.OF

1.2E
0.7F
1.6E
1.2F

1.4E
O.BF
1.7E
1.3F

1.5E
l.OF
1.9E
1.5F

1.7E
1.2F
2.0E
1.5F

1.8E
1.3F
2.0E
1.5F

1.BE
1.4F
1.9E
1.4F

1.8E
1.4F
1.8E
1.3F

1.BE
1.3F
1.6E

1.1F
1.7E
1.2F
USE

2254

TIME MERIDIAN 75° W. 0000 IS MIDNIGHT. 1200 IS NOON.
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CURRENT DIFFERENCES AND OTHER CONSTANTS

No.

4020 
4025 
4030 
4035
4040

4045 
4050 
4055

4065 
4065 
4070 
4075 
4080 
4085 
4090 
4095 
4100

4105 
4110 
4115 
4120 
4125 
4130 
4135 
4140 
4145

4150 
4155 
4160 
4165 
4170 
4175

PLACE 

POTOHAC RIVER

Cornfle d Ppint

Fort Point, St. Marys River      -----
Yeocomicc River entrance        
Plney Point

White Point, Nomini Creek entrance   

St. Clements 1., 1.8 miles SE. of     
St. Clements 1., 1.1 miles SW. of    
Rock Fbint, Wicomico River entrance  
Swan Po i nt                    

Potomac River Bridge, 0.4 mile S. of~

Freestone Point, 2.3 miles east of   

Washington Channel, Washington, O.C   

POSITION

Lot.

38 02 
38 01 
37 59 
38 08 
38 02

38 08 
38 07 
38 06

38 09 
38 08 
38 14 
38 14 
38 12 
38 12 
38 16 
38 16 
38 19

38 19 
38 22 
38 21 
38 28 
38 21 
38 31 
38 32 
38 36 
38 39

38 48 
38 51 
38 52 
38 52 
38 52 
38 52

Long.

76 21 
76 21 
76 21 
76 27 
76 31

76 32 
76 32 
76 33

76 39 
76 43 
76 42 
76 44 
76 42 
76 46 
76 49 
76 57 
77 02

77 02 
76 59 
76 59 
77 02 
77 12 
77 17 
77 17 
77 12 
77 08

77 02 
77 01 
77 01 
77 00 
77 01 
77 02

TIME DIF 
FERENCES

Slack 
water

k m.
Cu

44 00 
+3 45

Maxi 
mum 

current

h. m.
rrent ir

44 00 
43 45

VELOCITY 
RATIOS

Maxi 
mum 
flood

tiultr.

'0.5 
0.7

Maxi 
mum 
ebb

0.4 
0.4

MAXIMUM CURRENTS

Flood'

Direc 
tion 

(true)

deg.

310 
280 
315

Aver 
age 

veloc 
ity

knots

0.5 
0.5 
0.7

Ebb

Direc 
tion 

(true|

deg.

130 
110 
100

43 00 
+3 45 
+3 00

+3 35 
+2 20

44 45 
44 40 
+3 30 
+6 25

Ci

+7 10 
4" 05

+7 15 
+7 25 
+7 00 
46 25 
46 30

49 00
48 50

43 00 
43 45 
43 00

43 35 
42 20

+4 45 
44 45 
43 30 
46 25

rrent ir

47 10 
47 10

47 15 
47 25 
47 00 
48 30 
48 20

48 35 
48 40

1.3
0.4 
0.5

0.7 
0.4 
0.3

1.2J 0.8 
0.6J 0.3

0.4 
0.6 
0.5 
0.3

reju/er 

1.2 

0.9

1.1

0.7 
0.5 
0.7 
1.1

1.0 
0.6

0.6 
0.5 
0.4 
0.5

0.9 
0.9

0.9 
0.6 
0.3 
0.5 
0.7

0.6
0.2

280 
290 
280

155 
030

250 
280 
020 
350

270 
335 
000

270
020 
305 
030 
345

350 
000

1.3 
0.4 
0.5

145 
150 
130

1.2) 335 
0. 6| 200

0.4 
0.6 
0.5 
0.3

0.3
i.a
0.9

1.1 
0.7 

.0.5 
0.7 
1.1

1.0 
0.6

Current too wmtk and rmrltbl* to bm pr«t 

Current toe  « * mnd rmrimbt* to bm prm 

           Current moldom flood*.

085 
100 
175 
140

iictmd

090 
175 
165

dieted

080 
200 
115 
230 
150

170 
175

lletmd. 

iictmd

145

Aver 
age 

veloc 
ity

knots

0.5 
0.6 
0.6

0.6 
0.6 
0.5

1.2 
0.4

0.9 
0.8 
0.6 
0.8

0.3 
1.4 
1.4

1.4 
0.9 
0.5 
0.7 
1.1

0.9 
0.3

0.6
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OCTOBER

WASHINGTON. D.C.. 1979 

TIMES AND HEIGHTS OF HIGH AND LOW WATERS

NOVEMBER DECEMBER

OAY

1
M

2
TU

3
W

4
TH

5
f

6
SA

7
SU

a
M

9
TO

10
W

11
TH

12
f

13
SA

14
SU

16
N

TIME

h.n.

0243
1027
1530
2234

0352
1124
1634
2339

0458
1218
1731

0041
0557
1311
1825

0137
0651
1400
1915

0231
0743
1449
2004

0324
0835
1537
2051

0415
0924
1624
2140

0507
1017
1711
2229

0558
1110
1800
2322

0650
1206
1850

0019
0744
1309
1944

0120
0839
1411
2039

0225
0934
1512
2138

0330
1026
1607
2235

HT.

ft.

3.2
0.5
2.9
0.4

3.2
0.4
3.1
0.2

3.3
0.1
3.3

0.0
3.4
0.0
3.4

-0.2
3.5

-0.2
3.6

-0.3
3.5

-0.3
3.6

-0.3
3.4

-0.3
3.6

-0.3
3.3

-0.3
3.5

-0.3
3.1

-0.2
3.3

-0.2
2.9

-0.1
3.1

0.0
2.7
0.0

2.9
0.1
2.6
0.2

2.8
0.2
2.5
0.2

2.7
0.2
2.5
0.3

2.7
0.2
2.6
0.3

DAY

16
TU

17
W

IB
TH

19
F

20
SA

21
SU

22
M

23
TU

24
W

25
TH

26
F

27
SA

28
SU

29
M

30
TU

31
W

TIME

h.n.

0426
1116
USB
2330

0516
1201
1744

0020
0601
1244
1825

0107
0642
1325
1859

0152
D719
1400
1927

0236
0754
1438
1956

0318
0826
1515
2026

0400
0859
1552
2100

0443
0935
1631
2141

0525
1017
1713
2226

0613
1103
1803
2317

0704
1155
1859

0012
0801
1256
2004

0115
0900
1402
2113

0224
1000
1511
2223

0338
1058
1614
2327

HT.

ft.

2.7
D.2
2.7
0.3

2.8
0.2
2.8

0.3
2.9
0.2
3.0

0.3
3.0
0.2
3.1

0.3
3.0
0.3
3.2

0.3
3.0
0.3
3.3

0.3
3.0
0.3
3.3

0.4
3.0
0.4
3.4

0.4
3.0
0.4
3.4

0.5
2.9
0.4
3.4

0.5
2.9
0.4
3.3

0.5
2.8
0.4

3.1
0.5
2.8
0.4

3.0
0.4
2.8
0.3

2.9
0.2
2.8
0.2

2.9
0.1
3.0
0.0

DAY

1
TH

2
F

3
SA

4
SU

5
M

6
TU

7
W

8
TH

9
F

10
SA

11
SU

12
M

13
TU

14
W

15
TH

TIME

h.n.

0444
1153
1711

D028
0541
1246
1806

0124
0637
1336
1854

0216
0729
1425
1944

0309
0817
1513
2031

0358
0906
1600
2117

0446
0955
1646
2204

0534
1045
1731
2252

0621
1139
1821
2344

0709
1235
1912

0040
0759
1335
2005

0145
0846
1435
2100

0246
0936
1528
2157

0345
1024
1619
2254

0439
1113
1703
2347

HT.

ft.

3.0
-0.1
3.1

-0.2
3.0

-0.3
3.2

-0.4
3.0

-0.4
3.3

-0.5
3.0

-0.4
3.3

-0.5
3.0

-0.4
3.3

-0.5
2.9

-0.4
3.2

-0.4
2.8
-0.3
3.0

-0.3
2.6

-0.2
2.9

-0.2
2.5

-0.1
2.7

-0.1
2.4
0.0

2.6
0.0
2.4
0.1

2.5
0.0
2.4
0.2

2.4
0.1
2.5
0.2

2.5
0.1
2.6
0.2

2.5
0.1
2.7
0.1

DAY

16
F

17
SA

18
SU

19
M

20
TU

21
W

22
TH

23
F

24
SA

25
SU

26
M

27
TU

28
W

29
TH

30
F

TIME

h.n.

0527
1157
1743

0038
0610
1241
1817

0125
0647
1323
1849

0212
0724
1405
19*4

D254
0758
1445
1958

0339
OB35
1527
2038

0422
0915
1613
2121

050?
0958
1702
2209

0555
1048
1755
2302

0645
1139
1853
2358

0740
1240
1955

0103
0835
134J
2103

0212
0933
1452
2209

0323
1032
1555
2314

0429
1129
1654

HT.

ft.

2.6
0.1
2.B

0.1
2.6
0.1
2.9

0.1
2.7
0.1
3.0

D.I
2.7
0.1
3.1

0.1
2.8
0.1
3.2

0.1
2.8
0.1
3.3

0.1
2.8
0.1
3.2

0.1
2.8
0.1
3.2

0.1
2.7
0.1
3.0

0.0
2.7
0.1
2.9

0.0
2.6
0.0

2.7
-0.1
2.6

-0.1

2.6
-0.2
2.6

-0.2

2.5
-0.3
2.7

-0.3

2.5
-0.4
2.8

DAY

1
SA

2
SU

3
M

4
TU

5
W

6
TH

7
F

8
SA

9
SU

10
M

11
TU

12
W

13
TH

14
F

15
SA

TIME

h.n.

0014
0527
1222
1748

DUO
0622
1315
1838

0203
0711
1404
1925

0253
0802
1452
2011

0339
0848
1537
2055

0424
0934
1621
2139

0507
1022
1705
2224

0549
1107
1749
2310

0632
1158
1835

0002
0714
1248
1925

0058
0757
1343
2019

0159
0840
1435
2115

0257
0930
1527
2213

0354
1019
1610
2309

0445
1108
1654

HT.

ft.

-0.5
2.5
-0.5
2.8

-0.6
2.5

-0.6
2.9

-0.7
2.5

-0.6
2.9

-0.7
2.5

-0.6
2.9

-0.7
2.5

-0.5
2.8

-0.6
2.4
-0.4
2.7

-0.5
2.3
-0.3
2.6

-0.4
2.3
-0.3
2.5

-0.3
2.2

-0.2

2.4
-0.3
2.2

-0.1

2.3
-0.2
2.2
0.0

2.2
-0.2
2.3
0.0

2.2
-0.1
2.3
0.0

2.2
-0.1
2.4
0.0

2.2
-0.1
2.6

DAY

16
SU

17
M

18
TU

19
W

20
TH

21
F

22
SA

23
SU

24
N

25
TU

26
W

27
TH

28
F

29
SA

30
SU

31
N

TIME

h.n.

0004
0532
1157
1733

0055
0614
1246
1813

0145
0652
1334
1854

0231
0731
1423
1936

0316
0814
1510
2020

0402
0856
1600
2106

0448
0942
1651
2155

0534
1033
1747
2250

0623
1126
1842
2347

0715
1224
1945

0048
0811
1325
2048

0159
0908
1431
2154

0309
1007
1536
2258

0413
1106
1636
2359

0514
1203
1732

0054
0609
1255
1822

HT.

ft.

O.D
2.3

-0.1
2.7

-0.1
2.4

-0.1
2.8

-0.1
2.5

-0.1
3.0

-0.2
2.5

-0.2
3.1

-0.2
2.6

-0.2
3.1

-0.3
2.6
-0.3
3.1

-0.4
2.7
-0.3
3.0

-0.4
2.6
-0.3
2.9

-0.4
2.6

-0.4
2.7

-0.5
2.5
-0.4

2.5
-0.5
2.5-o.«
2.3
-0.5
2.4
-0.5

2.2
-0.5
2.4
-0.6

2.1
-0.6
2.4
-0.6

2.1
-0.6
2.5

-0.7
2.1

-0.6
2.5

TIME MERIDIAN 75° W. 0000 IS MIDNIGHT. 1200 IS NOON.
HEIGHTS ARE-REFERRED TO MEAN LOW WATER WHICH IS THE CHART DATUM OF SOUNDINGS.
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NASHINGTON. D.C., 1980 

TIMES AND HEIGHTS OF HIGH AND LOW WATERS

JANUARY FEBRUARY MARCH

TIME HEIGHT 
DAY 

h.m. ft. m.

1 0148 -0.7 
TU 0658 2.1 

1345 -0.6 
1910 2.5

2 0236 -0.7 
W 0745 2.1 

1431 -0.6 
1954 2.5

3 0320 -0.7 
TH 0831 2.2 

1517 -0.5 
2035 2.5

4 0402 -0.7 
F 0915 2.2 

1559 -0.5 
2118 2.5

5 0441 -0.6 
SA 0956 2.2 

1640 -0.4 
2200 2.4

6 0518 -0.5 
SU 1038 2.2 

1722 -0.3 
2243 2.3

7 0555 -0.4 
M 1120 2.2 

1805 -0.3 
2328 2.3

8 0632 -0.4 
TU 1202 2.2 

1850 -0.2

9 0016 2.2 
W 0709 -0.3 

1246 2.2 
1941 -0.1

10 0109 2.1 
TH 0751 -0.2 

1333 2.2 
2035 0.0

11 0206 2.1 
F 0838 -0.2 

1423 2.3 
2133 0.0

12 0304 2.0 
SA 0929 -0.1 

1514 2.3 
2233 0.0

13 0400 2.1 
SU 1023 -0.1 

1604 2.5 
2333 0.0

14 0451 2.1 
M 1119 -0.1 

1653 2.6

15 0027 -0.1 
TU 0537 2.2 

1215 -0.2 
1741 2.8

-0.2 
0.6 

-0.2 
0.8

-0.2 
0.6 

-0.2 
0.8

-0.2 
0.7 

-0.2 
0.8

-0.2 
0.7 
-0.2 
0.8

-0.2 
0.7 

-0.1 
0.7

-0.2 
0.7 

-0.1 
0.7

-0.1 
0.7 

-0.1 
0.7

-0.1 
0.7 

-0.1

0.7 
-0.1 
0.7 
0.0

0.6 
-0.1 
0.7
0.0

0.6 
-0.1 
0.7 
0.0

0.6 
0.0 
0.7 
0.0

0.6 
0.0 
0.8 
0.0

0.6 
0.0 
0.8

0.0 
0.7 

-0.1 
0.9

TIME HEIGHT 
DAY 

h.m. ft. m.

16 0119 -0.2 -0.1 
W 0623 2.4 0.7 

1310 -0.3 -0.1 
1830 2.9 0.9

17 0207 -0.3 -0.1 
TH 0709 2.5 0.8 

1401 -0.4 -0.1 
1918 3.0 0.9

18 0254 -0.4 -0.1 
F 0754 2.6 0.8 

1454 -0.5 -0.2 
2005 3.1 0.9

19 0340 -0.5 -0.2 
SA 0840 2.7 0.8 

1545 -0.6 -0.2 
2056 3.1 0.9

20 0426 -0.6 -0.2 
SU Q928 2.8 0.9 

1638 -0.6 -0.2 
2148 3.0 0.9

21 0513 -0.7 -0.2 
M 1015 2.8 0.9 

1732 -0.6 -0.2 
2240 2.8 0.9

22 0602 -0.7 -0.2 
TU 1110 2.7 0.8 

1829 -0.6 -0.2 
2337 2.6 0.8

23 0653 -0.7 -0.2 
W 1206 2.6 0.8 

1928 -0.6 -0.2

24 0038 2.4 0.7 
TH 0746 -0.7 -0.2 

1305 2.5 0.8 
2031 -0.6 -0.2

25 0144 2.2 0.7 
F 0842 -0.6 -0.2 

1409 2.4 0.7 
2134 -0.5 -0.2

26 0251 2.1 0.6 
SA 0941 -0.6 -0.2 

1516 2.3 0.7 
2239 -0.5 -0.2

27 0359 2.0 0.6 
SU 1042 -0.5 -0.2 

1619 2.3 0.7 
2341 -0.6 -0.2

28 0500 2.0 0.6 
M 1141 -0.5 -0.2 

1715 2.3 0.7

29 0038 -0.6 -0.2* 
TU 0553 2.0 0.6 

1236 -0.5 -0.2 
1809 2.3 0.7

30 0128 -0.6 -0.2 
W 0643 2.0 0.6 

1327 -0.5 -0.2 
1855 2.4 0.7

31 0215 -0.6 -0.2 
TH 0729 2.1 0.6 

1414 -0.5 -0.2 
1940 2.4 0.7

TIME HEIGHT 
DAY 

h.m. ft. m.

1 0256 -0.6 -0.2 
F 0814 2.2 0.7 

1457 -0.5 -0.2 
2019 2.4 0.7

2 0334 -0.5 -0.2 
SA 0852 2.3 0.7 

1539 -0.4 -0.1 
2059 2.5 0.8

3 0411 -0.5 -0.2 
SU 0929 2.3 0.7 

1618 -0.3 -0.1 
2138 2.5 0.8

4 0443 -0.4 -0.1 
M 1005 2.4 0.7 

1657 -0.3 -0.1 
2217 2.4 0.7

5 0517 -0.3 -0.1 
TU 1038 2.4 0.7 

1738 -0.2 -0.1 
2254 2.4 0.7

6 0549 -0.3 -0.1 
W 1112 2.4 0.7 

1819 -0.1 0.0 
2336 2.3 0.7

7 0626 -0.2 -0.1 
TH 1150 2.4 0.7 

1904 0.0 0.0

8 0021 2.2 0.7 
F 0704 -0.1 0.0 

1234 2.4 0.7 
1954 0.1 0.0

9 0112 2.2 0.7 
SA 0751 0.0 0.0 

1321 2.5 0.8 
2051 0.2 0.1

10 0207 2.1 0.6 
SU 0842 0.0 0.0 

1416 2.5 0.8 
2154 0.2 0.1

11 0307 2.1 0.6 
M 0939 0.1 0.0 

1514 2.6 0.8 
2256 0.1 0.0

12 0407 2.2 0.7 
TU 1044 0.0 0.0 

1613 2.7 0.8 
2354 0.0 0.0

13 0503 2.4 0.7 
W 1149 -0.1 0.0 

1712 2.8 0.9

14 0048 -0.1 0.0 
TH 0554 2.5 0.8 

1249 -0.2 -0.1 
1807 3.0 0.9

15 0137 -0.3 -0.1 
F 0644 2.7 0.8 

1343 -0.4 -0.1 
1900 3.1 0.9

TIME 
DAY 

h.m.

16 0227 
SA 0731 

1438 
1951

17 0314 
SU 0819 

1531 
2042

IB 0402 
M 0909 

1623 
2134

19 0448 
TU 0958 

1718 
2227

20 0536 
W 1048 

1811 
2323

21 D627 
TH 1144 

1909

22 0023 
F 0719 

1242 
2009

23 0127 
SA 0817 

1344 
2112

24 0235 
SU 0917 

1452 
2216

25 0340 
M 1018 

1559 
2317

26 0441 
TU 1118 

1658

27 0012 
W 0535 

1215 
1753

28 0102 
TH 0625 

1307 
1838

29 0146 
F 0710 

1353 
1921

HEIGHT 

ft. m.

-0.4 -0.1 
2.9 0.9 

-0.5 -0.2 
3.2 1.0

-0.6 -0.2 
3.0 0.9 

-0.6 -0.2 
3.2 1.0

-0.7 -0.2 
3.1 0.9 

-0.7 -0.2 
3.1 0.9

-0.7 -0.2 
3.1 0.9 

-0.7 -0.2 
3.0 0.9

-0.7 -0.2 
3.0 0.9 

-0.7 -0.2 
2.8 0.9

-0.6 -0.2 
2.9 0.9 

-0.6 -0.2

2.5 0.8 
-0.5 -0.2 
2.7 0.6 

-0.5 -0.2

2.3 0.7 
-0.4 -0.1 
2.5 0.8 

-0.4 -0.1

2.2 0.7 
-0.3 -0.1 
2.4 0.7 

-0.4 -0.1

2.1 0.6 
-0.3 -0.1 
2.3 0.7 

-0.3 -0.1

2.1 0.6 
-0.2 -0.1 
2.3 0.7

-0.4 -0.1 
2.2 0.7 

-0.2 -0.1 
2.4 0.7

-0.4 -0.1 
2.3 0.7 

-0.2 -0.1 
2.4 0.7

-0.3 -0.1 
2.4 0.7 

-0.2 -0.1 
2.5 0.8

TIME 
DAY 

h.m.

1 0227 
SA 0750 

1436 
2003

2 0303 
SU 0827 

1516 
2039

3 0337 
M 0900 

1555 
2116

4 0409 
TU 0927 

1633 
2148

5 0441 
W 0958 

1713 
2224

6 0513 
TH 1028 

1762 
2302

7 0547 
F 1105 

1835 
2342

8 0625 
SA 1150 

1924

9 0032 
SU 0712 

1237 
2016

10 0124 
M 0805 

1333 
2119

11 0225 
TU 0907 

1435 
2221

12 0330 
W 1019 

1542 
2321

13 0431 
TH 1125 

1647

14 0017 
F 0526 

1229 
1745

15 0108 
SA 0620 

1326 
1842

HEIGHT 

ft. m.

-0.3 
2.5 

-0.2 
2.6

-0.2 
2.6 

-0.2 
2.6

-0.2 
2.6 

-0.1 
2.7

-0.1 
2.7 
0.0 
2.6

0.0 
2.8 
0.0 
2.6

0.1 
2.8 
0.1 
2.6

0.1 
2.8 
0.2 
2.5

0.2 
2.8 
0.3

2.4 
0.3 
2.8 
0.4

2.4 
0.3 
2.8 
0.4

2.4 
0.3 
2.8 
0.4

2.5 
0.3 
2.9 
0.2

2.7
0..1 
3.0

0.1 
2.9 
0.0 
3.1

-0.1 
3.1 

-0.2 
3.2

-0.1 
0.8 

-0.1 
0.8

-0.1 
0.8 

-0.1 
0.8

-0.1 
0.8 
0.0 
0.8

0.0 
0.8 
0.0 
0.8

0.0 
0.9 
0.0 
0.8

0.0 
0.9 
0.0 
0.8

0.0 
0.9 
0.1 
0.8

0.1 
0.9 
0.1

0.7 
0.1 
0.9 
0.1

0.7 
0.1 
0.9 
0.1

0.7 
0.1 
0.9 
0.1

0.8 
0.1 
0.9 
0.1

0.8 
0.0 
0.9

0.0 
0.9 
0.0 
0.9

0.0 
0.9 

-0.1 
1.0

TIME 
DAY 

h.m.

16 0157 
SU 0708 

1422 
1934

17 0246 
M 0758 

1516 
2027

18 0335 
TU 0847 

1608 
2117

19 0422 
W 0936 

1700 
2211

20 0512 
TH 1027 

1754 
2305

21 0601 
F 1118 

1849

22 OOOb 
SA 0654 

1216 
1947

23 0109 
SU 0751 

1319 
2046

24 0214 
M 0850 

1427 
2147

25 0319 
TU 0952 

1633 
2244

26 0419 
W 1053 

1634 
2339

27 0511 
TH 1148 

1728

28 0025 
F 0559 

1239 
1816

29 0110 
SA 0642 

1329 
1859

30 0149 
SU 0721 

1411 
1939

31 0227 
M 0755 

1453 
2016

HEIGHT 

ft. m.

-0.3 
3.3 

-0.4 
3.3

-0.4 
3.4 

-0.5 
3.3

-0.5 
3.5 

-0.6 
3.2

-0.5 
3.4 

-0.6 
3.1

-0.5 
3.3 

-0.5 
2.9

-0.4 
3.1 

-0.4

2.7
-0.3 
2.9

-0.3

2.5 
-0.1 
2.7 

-0.2

2.4 
0.0 
2.5

-0.1

2.3 
0.1 
2.5 

-0.1

2.4 
0.1 
2.5 
0.0

2.5 
0.1 
2.5

0.0 
Z.6 
0.1 
2.6

0.0 
2.7 
0.0 
2.7

0.0 
2.8 
0.0 
2.8

0.1 
2.9 
0.1 
2.8

-0.1 
1.0 

-0.1 
1.0

-0.1 
1.0 

-0.2 
1.0

-0.2 
1.1 

-0.2 
1.0

-0.2 
1.0 

-0.2 
0.9

-0.2 
1.0 

-0.2 
0.9

-0.1 
0.9

-0.1

0.8 
-0.1 
0.9 

-0.1

0.8 
0.0 
0.8 

-0.1

0.7 
0.0 
0.8 
0.0

0.7 
0.0 
0.8 
0.0

0.7 
0.0 
0.8 
0.0

0.8 
0.0 
0.8

0.0 
0.8 
0.0 
0.8

0.0 
0.8 
0.0 
0.8

0.0 
0.9 
0.0 
0.9

0.0 
0.9 
0.0 
0.9

TIME MERIDIAN 75° W. OOOO IS MIDNIGHT. 1200 IS NOON.
HEIGHTS ARE REFERRED TO MEAN LOW WATER WHICH IS THE CHART DATUM OF SOUNDINGS.
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WASHINGTON, D.C., 1980 

TIMES AND HEIGHTS OF HIGH AND LOW HATERS

APRIL MAY JUNE

TIME
DAY

h.m.

1 0301
TU 0824

1532
2050

2 0334
W 06S3

1612
2122

3 0408
TH 0921

1651
2156

4 0441
F 0954

1731
2230

5 0518
SA 1032

1813
2312

6 0558
SU 1117

1858
2358

7 0645
M 1207

1951

8 0053
TU 0743

1304
2049

9 0154
W 0849

1407
2150

10 0300
TH 1000

1518
2250

11 0403
F 1109

1624
2346

12 0500
SA 1213

1727

13 0039
SU 0556

1310
1823

14 0129
M 0646

1407
1918

IS 0219
TU 0736

1500
2010

HEIGHT

ft.

0.2
3.0
0.1
2.8

0.2
3.1
0.2
2.8

0.3
3.2
0.3
2.8

0.4
3.2
0.4
2.8

0.5
3.2
0.5
2.7

0.5
3.2
0.5
2.7

0.6
3.1
0.6

2.7
0.6
3.1
0.6

2.7
0.5
3.0
0.5

2.8
0.4
3.0
0.4

3.0
0.3
3.1
0.2

3.2
0.1
3.2

0.0
3.4

-0.1
3.3

-0.1
3.6

-0.3
3.3

-0.3
3.7

-0.4
3.3

m.

0.1
0.9
0.0
0.9

0.1
0.9
0.1
0.9

0.1
1.0
0.1
0.9

0.1
1.0
0.1
0.9

0.2
1.0
0.2
0.8

0.2
1.0
0.2
0.8

0.2
0.9
0.2

0.8
0.2
0.9
0.2

0.8
0.2
0.9
0.2

0.9
0.1
0.9
0.1

0.9
0.1
0.9
0.1

1.0
0.0
1.0

0.0
1.0
0.0
1.0

0.01.1
-0.1
1.P

-0.1
1.1

-0.1
1.0

TIME
DAY

h.m.

16 0309
M 0824

1552
2102

17 0358
TH 0914

1643
2154

18 0447
F 1003

1736
2248

19 0536
SA 1054

1827
2344

20 0629
SU 1149

1922

21 0045
M 0725

1250
2018

22 0149
TU 0822

1354
2112

23 0251
W 0923

1502
2205

24 0349
TH 1021

1603
2256

25 0440
F 1119

1658
2343

26 0528
SA 1210

1746

27 0026
SU 0609

1259
1830

28 0108
M 0650

1344
1911

29 0147
TU 0720

1427
1950

30 0224
W 0748

1509
2025

HEIGHT TIME HEIGHT
DAY

ft.

-0.3
3.7

-0.5
3.2

-0.3
3.6

-0.4
3.1

-0.2
3.4

-0.4
3.0

-0.1
3.2

-0.3
2.8

0.0
S.O

-0.1

2.6
0.1
2.8
0.0

2.6
0.2
2.7
0.1

2.6
0.3
2.6
0.1

2.6
0.3
2.6
0.2

2.7
0.3
2.6
0.2

2.8
0.3
2.7

0.2
3.0
0.2
2.8

0.3
3.1
0.2
2.9

0.3
3.2
0.3
2.9

0.4
3.3
0.3
2.9

m.

-0.1
1.1

-0.2
1.0

-0.1
1.1

-0.1
0.9

-0.1
1.0

-0.1
0.9

0.0
1.0

-0.1
0.9

0.0
0.9
0.0

0.8
0.0
0.9
0.0

0.8
0.1
0.8
0.0

0.8
0.1
0.8
0.0

0.8
0.1
0.8
0.1

0.8
0.1
0.8
0.1

0.9
0.1
0.8

0.1
0.9
0.1
0.9

0.1
0.9
0.1
0.9

0.1
1.0
0.1
0.9

0.1
1.0
0.1
0.9

1
TH

2
F

3
SA

4
SU

5
M

6
TU

7
M

8
TH

9
F

10
SA

11
SU

12
M

13
TU

14
M

15
TH

h.m.

0301
0817
1551
2057

0338
0849
1630
2130

0415
0925
1712
2206

0457
1006
1754
2248

0542
1051
1839
2337

0633
1142
1929

0032
0730
1243
2023

0133
0838
1347
2120

0236
0948
1456
2218

0339
1055
1605
2316

0438
1158
1708

0011
0533
1257
1806

0103
0625
1351
1900

0155
0715
1445
1952

0245
0804
1537
2043

ft.

0.4
3.3
0.3
2.9

0.5
3.4
0.4
2.9

0.6
3.4
0.5
2.9

0.6
3.4
0.5
2.9

0.6
3.4
0.5
2.9

0.6
3.3
0.5

2.9
0.6
3.2
0.5

2.9
0.6
3.1
0.4

3.0
0.5
3.0
0.3

3.1
0.3
3.0
0.2

3.3
0.1
3.1

0.0
3.5

-0.1
3.1

-0.1
3.6

-0.2
3.1

-0.2
3.6

-0.3
3.1

-0.2
3.6

-0.4
3.1

m.

0.1
1.0
0.1
0.9

0.2
1.0
0.1
0.9

0.2
1.0
0.2
0.9

0.2
1.0
0.2
0.9

0.2
1.0
0.2
0.9

0.2
1.0
0.2

0.9
0.2
1.0
0.2

0.9
0.2
0.9
0.1

0.9
0.2
0.9
0.1

0.9
0.1
0.9
0.1

1.0
0.0
0.9

0.0
1.1
0.0
0.9

0.0
1.1

-0.1
0.9

-0.1
1.1

-0.1
0.9

-0.1
1.1

-0.1
0.9

TIME HEIGHT
DAY

h.m. ft. m.

16 0334 -0.2 -0.1
F 0852 3.5 1.1

1626 -0.3 -0.1
2134 3.0 0.9

17 0425 -0.1 0.0
SA 0940 3.4 1.0

1715 -0.3 -0.1
2228 2.9 0.9

18 0513 0.0 0.0
SU 1030 3.2 1.0

1804 -0.2 -0.1
2322 2.8 0.9

19 0605 0.1 0.0
M 1123 3.0 0.9

1853 -0.1 0.0

20 0019 2.7 0.8
TU 0656 0.2 0.1

1219 2.8 0.9
1942 0.0 0.0

21 0116 2.6 0.8
M 0751 0.3 0.1

1319 2.7 0.8
2030 0.1 0.0

22 0216 2.7 0.8
TH 0847 0.4 0.1

1424 2.6 0.8
2118 0.2 0.1

23 0311 2.7 0.8
F 0944 0.4 0.1

1525 2.6 0.8
2205 0.2 0.1

24 0404 2.8 0.9
SA 1040 0.4 0.1

1619 2.6 0.8
2253 0.3 0.1

25 0449 2.9 0.9
SU 1133 0.4 0.1

1711 2.7 0.8
2337 0.3 0.1

26 0532 3.0 0.9
M 1226 0.4 0.1

1757 2.7 0.8

27 0022 0.4 0.1
TU 0609 3.2 1.0

1313 0.^ 0.1
1839 2.8 0.9

28 0105 0.4 0.1
W 0641 3.3 1.0

1400 0.3 0.1
1918 2.8 0.9

29 0147 0.4 0.1
TH 0713 3.4 1.0

1445 0.3 0.1
1954 2.9 0.9

30 0229 0.5 0.2
f 0747 3.5 1.1

1527 0.3 0.1
2031 2.9 0.9

31 0311 0.5 0.2
SA 0822 3.5 1.1

1611 0.4 0.1
210S 2.9 0.9

TIME HEIGHT
DAY

h.m. ft. m.

1 0356 0.5 0.2
SU 0903 3.5 1.1

1651 0.4 0.1
2145 2.9 0.9

2 0441 0.6 0.2
M 0947 3.5 1.1

1736 0.4 0.1
2229 3.0 0.9

3 0531 0.5 0.2
TU 1035 3.4 1.0

1821 0.3 0.1
2318 3.0 0.9

4 0623 0.5 0.2
W 1128 3.3 1.0

1909 0.3 0.1

5 0013 3.0 0.9
TH 0724 0.5 0.2

1226 3.2 1.0
2000 0.3 0.1

6 0112 3.0 0.9
F 0828 0.4 0.1

1330 3.0 0.9
2055 0.2 0.1

7 0215 3.1 0.9
SA 0934 0.3 0.1

1440 2.9 0.9
2151 0.1 0.0

8 0318 3.2 1.0
SU 1040 0.2 0.1

1547 2.9 0.9
2248 0.1 0.0

9 0417 3.3 1.0
M 1143 0.0 0.0

1650 2.8 0.9
2345 0.0 0.0

10 0514 3.3 1.0
TU 1242 -0.1 0.0

1748 2.9 0.9

11 0041 -0.1 0.0
W 0607 3.4 1.0

1337 -0.2 -0.1
1844 2.9 0.9

12 0136 -0.1 0.0
TH 0657 3.4 1.0

1430 -0.3 -0.1
1936 2.9 0.9

13 0225 -0.1 0.0
F 0745 3.4 1.0

1519 -0.3 -0.1
2027 2.8 0.9

14 0316 -0.1 0.0
SA 0833 3.3 1.0

1607 -0.3 -0.1
2117 2.8 0.9

15 0403 0.0 0.0
SU 0921 3.2 1.0

1654 -0.2 -0.1
2206 2.8 0.9

TIME
DAY

h.m.

16 0451
M 1006

1737
2255

17 0539
TU 1056

1819
2346

18 0627
W 1146

1$00

19 0039
TH 0717

1240
1942

20 0132
F 0809

1341
2026

21 0225
SA 0903

1441
2110

22 0316
SU 1000

1537
2159

23 0403
M 1056

1630
2247

24 0446
TU 1151

1719
2335

25 0525
W 1244

1806

26 0025
TH 0604

1332
1846

27 0113
F 0641

1418
1924

28 0200
SA 0719

1503
2002

29 0248
SU 0801

1545
2043

30 0337
M 0845

1630
2124

HEIGHT

ft.

0.1
3.1

-0.2
2.7

0.2
3.0

-0.1
2.7

0.3
2.8
0.0

2.7
0.3
2.7
0.1

2.7
0.4
2.6
0.2

2.7
0.5
2.6
0.2

2.8
0.5
2.6
0.3

2.9
0.5
2.6
0.3

3.0
0.4
2.6
0.4

3.1
0.4
2.7

0.4
3.3
0.4
2.8

0.4
3.4
0.3
2.8

0.4
3.5
0.3
2.9

0.4
3.6
0.2
3.0

0.4
3.6
0.2
3.1

m.

0.0
0.9

-0.1
0.8

0.1
0.9
0.0
0.8

0.1
0.9
0.0

0.8
0.1
0.8
0.0

0.8
0.1
0.8
0.1

0.8
0.2
0.8
0.1

0.9
0.2
0.8
0.1

0.9
0.2
3.8
0.1

0.9
0.1
0.8
0.1

0.9
T.I
3.8

0.1
1.0
1.1
0.9

0.1
1.0
0.1
0.9

- 0.1
1.1
0.1
0.9

0.
1.
0.
0.9

0.
j .
0.
0.9

TIME MERIDIAN 75* M. 0000 IS MIDNIGHT. 1200 IS NOON.
HEIGHTS ARE REFERRED TO-MEAN LOW HATER WHICH IS THE CHART DATUM OF SOUNDINGS.
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WASHINGTON, D.C., 1980 

TIMES AND HEIGHTS OF HIGH AND LDW WATERS

JULY AUGUST SEPTEMBER

TIME HEIGHT
DAY

h.m. ft. m.

1 0428 0.4 0.1
TU 0931 3.5 1.1

1713 0.1 0.0
2211 3.1 0.9

2 0520 0.3 0.1
W 1022 3.5 1.1

1758 0.1 0.0
2259 3.1 0.9

3 0613 0.3 0.1
TH 1115 3.3 1.0

1847 0.1 0.0
2355 3.1 0.9

4 0712 0.3 0.1
F 1212 3.1 0.9

1936 0.0 0.0

5 0051 3.1 0.9
SA 0814 0.3 0.1

1317 2.9 0.9
2031 0.0 0.0

6 0154 3.1 0.9
SU 0919 0.2 0.1

1425 2.8 0.9
2127 0.0 0.0

7 0258 3.1 0.9
M 1024 0.1 0.0

1533 2.7 0.8
2226 0.0 0.0

8 0359 3.1 0.9
TU 1127 0.0 0.0

1637 2.6 0.8
2326 0.0 0.0

9 0457 3.1 0.9
U 1228 -0.1 0.0

1737 2.6 0.8

10 0023 0.0 0.0
TH 0551 3.2 1.0

1322 -0.2 -0.1
1830 2.7 0.8

11 0118 -0.1 0.0
F 0642 3.2 V.O

1414 -0.2 -0.1
1923 2.7 0.8

12 0208 0.0 0.0
SA 0731 3.2 1.0

1502 -0.2 -0.1
2011 2.7 0.8

13 0258 0.0 0.0
SU 0816 3.2 1.0

1545 -0.2 -0.1
2057 2.7 0.8

14 0344 0.1 0.0
M 0901 3.1 0.9

1626 -0.2 -0.1
2142 2.7 0.8

15 0429 0.1 0.0
TU 0943 3.0 0.9

1706 -0.1 0.0
2225 2.8 0.9

TIME
DAY

h.m.

16 0511
U 1029

1744
2309

17 0555
TH 1113

1819
2352

18 0640
F 1200

1856

. 19 0039
SA 0728

1253
1935

20 0125
SU 0821

1349
2018

21 0215
M 0917

1449
2106

22 0304
TU 1016

1545
2159

23 0352
U 1115

1637
2252

24 0440
TH 1210

1724
2349

25 0527
F 1300

1809

26 0044
SA 0612

1348
1852

27 0138
SU 0657

1434
1936

28 0229
M 0742

1519
2018

29 0320
TU 0831

1603
2103

30 0412
W 0918

1648
2149

31 0505
TH 1009

1734
2241

HEIGHT TIME- HEIGHT
DAY

ft.

0.2
3.0
0.0
2.8

0.3
2.9
0.1
2.8

0.4
2.8
0.1

2.8
0.5
2.7
0.2

2.8
0.5
2.6
0.3

2.9
0.6
2.6
0.4

2.9
0.6
2.6
0.4

3.0
0.6
2.6
0.5

3.2
0.5
2.7
0.5

3.3
0.4
2.8

0.4
3.4
0.3
2.9

0.4
3.6
0.2
3.1

0.3
3.6
0.1
3.2

0.2
3.7
0.1
3.3

0.2
3.6
0.0
3.4

0.1
3.5

-0.1
3.4

m.

0.1
0.9
0.0
0.9

0.1
D.9
0.0
0.9

0.1
0.9
0.0

0.9
0.2
0.8
0.1

0.9
0.2
0.8
0.1

0.9
0.2
0.8
0.1

0.9
0.2
0.8
0.1

0.9
0.2
0.8
0.2

1.0
0.2
0.8
0.2

1.0
0.1
0.9

0.1
1.0
0.1
0.9

0.1
1.1
0.1
0.9

0.1
1.1
0.0
1.0

0.1
1.1
0.0
1.0

0.1
1.1
0.0
1.0

0.0
1.1
0.0
1.0

1
F

2
SA

3
SU

4
M

5
TU

6
U

7
TH

8
F

9
SA

10
SU

11
M

12
TU

13
U

14
TH

15
F

h.m.

0600
1102
1821
2333

0658
1159
1912

0030
0759
1304
2008

0133
0903
1410
2106

0238
1007
1520
2207

0344
1111
1623
2308

0445
1210
1723

0006
0541
1304
1818

0101
0632
1352
1907

0151
0719
1438
1951

0238
0801
1519
2035

0323
0842
1556
2114

0404
0922
1632
2151

0445
1001
1705
2228

0526
1041
1737
2305

ft.

0.1
3.3

-0.1
3.3

0.1
3.1

-0.1

3.2
0.1
2.9
0.0

3.1
0.1
2.7
0.0

3.0
0.1
2.6
0.0

3.0
0.1
2.6
0.1

3.0
0.0
2.6

0.0
3.0

-0.1
2.6

0.0
3.0

-0.1
2.7

0.1
3.1

-0.1
2.7

0.1
3.1

-0.1
2.8

0.1
3.1
0.0
2.9

0.2
3.1
0.1
2.9

0.3
3.0
0.1
2.9

0.4
3.0
0.2
3.0

m.

0.0
1.0
0.0
1.0

0.0
0.9
0.0

1.0
0.0
0.9
0.0

0.9
0.0
0.8
0.0

0.9
0.0
0.8
0.0

0.9
0.0
0.8
0.0

0.9
0.0
0.8

0.0
0.9
0.0
0.8

0.0
0.9
0.0
0.8

0.0
0.9
0.0
0.8

0.0
0.9
0.0
0.9

0.0
0.9
0.0
0.9

0.1
0.9
0.0
0.9

0.1
0.9
0.0
0.9

0.1
0.9
0.1
0.9

TIME
DAY

h.m.

16 0608
SA 1122

1811
2341

17 0651
SU 1207

1850

18 0024
M 0743

1257
1932

19 0110
TU 0838

1352
2021

20 0202
U 0937

1452
2116

21 0259
TH 1039

1550
2218

22 0357
F 1135

1644
2320

23 0452
SA 1228

1735

24 0021
SU 0545

1316
1822

25 0116
M 0636

1403
1907

26 0210
TU 0726

1449
1953

27 0303
W 0814

1535
2041

28 0356
TH 0904

1621
2129

29 0449
F 0956

1709
2218

30 0542
SA 1049

1757
2310

31 0640
SU 1146

1850

HEIGHT

ft.

0.5
2.9
0.3
3.0

0.6
2.8
0.4

3.0
0.7
2.7
0.4

3.0
0.7
2.6
0.5

3.0
0.8
2.6
0.6

3.1
0.7
2.7
0.6

3.2
0.6
2.8
0.5

3.3
0.5
2.9

0.5
3.5
0.4
3.1

0.3
3,6
0.2
3.3

0.2
3.7
0.1
3.5

0.1
3.7
0.0
3.6

0.0
3.7

-0.1
3.6

0.0
3.6

-0.1
3.6

0.0
3.4

-0.1
3.5

0.0
3.1

-0.1

m.

0.2
0.9
0.1
0.9

0.2
0.9
0.1

0.9
0.2
0.8
0.1

0.9
0.2
0.8
0.2

0.9
0.2
0.8
0.2

0.9
0.2
0.8
0.2

1.0
0.2
0.9
0.2

1.0
0.2
0.9

0.2
1.1
0.1
0.9

0.1
1.1
0.1
1.0

0.1
1.1
0.0
1.1

0.0
1.1
0.0
1.1

0.0
1.1
0.0
1.1
0.0
1.1
0.0
1.1
0.0
1.0
0.0
1.1
0.0
0.9
0.0

TIME
DAY

h.m.

1 0008
M 0740

1250
1945

2 0111
TU 0845

1357
2046

3 0220
W 0948

1507
2147

4 0328
TH 1050

1611
2250

5 0431
F 1148

1709
2349

6 0529
SA 1239

1801

7 0044
SU 0617

1326
1847

8 0133
M 0702

1408
1930

9 0217
TU 0743

1446
2007

10 0259
W 0821

1522
2044

11 0340
TH 0858

1554
2116

12 0419
F 0935

1626
2145

13 0459
SA 1010

1657
2219

14 0536
SU 1048

1733
2254

15 0621
M 1127

1811
2336

HEIGHT

ft.

3.3
0.1
2.9
0.0

3.1
0.1
2.7
0.1

3.0
0.2
2.6
0.1

2.9
0.1
2.6
0.2

2.9
0.1
2.6
0.2

2.9
0.0
2.7

0.1
3.0
0.0
2.8

0.2
3.0
0.1
2.9

0.2
3.1
0.1
3.0

0.2
3.1
0.2
3.0

0.3
3.1
0.2
3.1

0.4
3.1
0.3
3.1

0.5
3.0
0.4
3.1

0.6
2.9
0.4
3.2

0.7
2.8
0.5
3.1

m.

1.0
0.0
0.9
0.0

0.9
0.0
0.8
0.0

0.9
0.1
0.8
0.0

0.9
0.0
0.8
0.1

0.9
0.0
0.8
0.1

0.9
0.0
0.8

0.0
0.9
0.0
0.9

0.1
0.9
0.0
0.9

0.1
0.9
0.0
0.9

0.1
0.9
0.1
0.9

0.1
0.9
0.1
0.9

0.1
0.9
0.1
0.9

0.2
0.9
0.1
0.9

0.2
0.9
0.1
1.0

0.2
0.9
0.2
0.9

TIME
DAY

h.m.

16 0709
TU 1213

1856

17 0023
U 0800

1304
1945

18 0117
TH 0901

1400
2043

19 0217
F 1000

1507
2151

20 0319
SA 1100

1607
2255

21 0423
SU 1153

1702
2357

22 0521
M 1242

1752

23 0058
TU 0614

1331
1841

24 0152
W 0707

1419
1929

25 0247
TH 0757

1506
2019

26 0339
F 0847

1555
2107

27 0433
SA 0939

1643
2157

28 0526
SU 1033

1734
2249

29 0623
M 1131

1827
2346

30 0721
TU 1232

1923

HEIGHT

ft.

0.8
2.8
0.6

3.1
0.8
2.7
0.7

3.1
0.8
2.7
0.7

3.1
0.8
2.8
0.7

3.2
0.7
2.9
0.6

3.3
0.5
3.1
0.4

3.4
0.3
3.3

0.2
3.6
0.2
3.5

0.1
3.7
0.0
3.7

-0.1
3.7

-0.1
3.8

-0.2
3.6

-0.2
3.8

-0.2
3.5

-0.2
3.7

-0.2
3.3

-0.2
3.5

-0.1
3.1

-0.1
3.3

0.0
2.8
0.0

m.

0.2
0.9
0.2

0.9
0.2
0.8
0.2

0.9
0.2
0.8
0.2

0.9
0.2
0.9
0.2

1.0
0.2
0.9
0.2

1.0
0.2
0.9
0.1

1.0
0.1
1.0

0.1
1.1
0.1
1.1

0.0
1.1
0.0
1.1

0.0
1.1
0.0
1.2

-0.1
1.1

-0.1
1.2

-0.1
1.1

-0.1
1.1

-0.1
1.0

-0.1
1.1
0.0
0.9
0.0
1.0

0.0
0.9
0.0

TIME MERIDIAN 75° U. 0000 IS MIDNIGHT. 1200 IS NOON.
HEIGHTS ARE REFERRED TO MEAN LOW WATER WHICH IS THE CHART DATUM OF SOUNDINGS.
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TIDAL DIFFERENCES AND OTHER CONSTANTS

No.

2170
2i7i
2172

2173 
2175

2177 
2179 
2181 
2182 
2183 
2185 
2187 
2188 
2189

2191 
2193 
2195 
2196 
2197 
2199

2201 
2203 
2205 
2207 
2209

2211 
2213 
2215 
2217 
2219

2221 
2223 
2225 
2227 
2229 
2231 
2233 
2235 
2237 
2239 
2241 
2243 
2245

2247 
2249 
2251 
2253 
2255

PUCE 

Potomac River

Cornfield Harbor, Md           

Travis Point, Coan River, Va       
Teocomlco River

Lynch Point, Va            

St. Marys River
Kitts Point, Md             

Piney Point, Md               
Ragged Point, Coles Neck, Va       
Coles Point, Va-     -    ____ »_.

Shipping Pt., St. Clements Bay, Md  
Mount'Holly, Nomini Creek, Va      -
Cotton's Point, Md              
Vicomtco River

Cobb Point Bar Light, Md      
Rock. Point, Md             

Wicomiwo Beach, Md          

Dahlgren, Upper Machodoc Creek, Va  

Lower Cedar Point, Md            
Mathias Point, Va    --          
Goose Bay, Port Tobacco River, Md 
Upper Cedar Point Light, Md      
R 1 ver s i de , Md                

Maryland Point Light, Md         

Clifton Beach, Md             
Liverpool Point, Md             
Quant i co Creek, Va    .  -       - 

Deep Point, Mattawoman Creek, Md   --
High Point, Occoquan Bay, Va      
Indian Head, Md               
Gl ymont, Md                  

Marshall Hall, Md    -          

Fort Washington, Md             .

WASHINGTON, Washington Chan., D.C    
Anacostia River

Bennlng Bridge, D. C         

Chain Bridge, one mile below, 0. C  
Chain Bridge, D. C             

POSITION

to*.

  >

38 04 
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38 00
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0 00 
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 0.52 
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APPENDIX C 

Table C-l.- IPS and metric conversions

Multiply 

inches (in) 

feet (ft)

miles (mi)

nautical miles (nt mi)

by 
Length

2.54
0.0254

0.3048
30.48

1.6093

1.8530

To obtain

cent imet ers (cm) 
meters (m)

meters (m) 
centimeters (cm)

kilometers (km) 

kilometers (km)

U.S. gallons (gal) 
cubic feet (ft3)

Volume

3.785
0.02832

liters (1) 
cubic meters

cubic feet/second 
(ft3/sec)

Flow 

0.02832 cubic meters/second 
(m^/sec)

degrees Fahrenheit (F°) 
degrees Celcius (C°)

Temperature

(F° - 32) x .555 
(C° x 1.8) + 32

degrees Celcius (C°) 
degrees Fahrenheit (F°)

Table C-2.- Nitrogen and phosphorus species conversions

To convert 
mg/1 of:

NH4
N03
N02
N
N
N

P04 
P

To 
mg/1 of

N
N
N
NH4
N03
N02

P 
P04

Multiply 
by

0.7765
0.2258
0.3045
1.289
4.429
3.284

0.3872
2.583
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USGS ROCKFISH

USGS BLUEFISH

Figure 7~. USGS research vessels Rockflsh and Blueflsh
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APPENDIX D-2.- Chlorophyll-a, pheophytin, dissolved oxygen,
pR, specific conductance, temperature and Secchi 
depth data
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